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Tue Capmiac-La SALLE NAME 
IN THE Usep Car BusINESS 


You are quite safe, generally, in assuming that 
a merchant who sells goods which you know 
to be reliable and honest is reliable himself. 
Consequently, you can reasonably expect that 
all his goods are reliable and honest. 


Since your Cadillac-La Salle dealer sells new 
automobiles—Cadillac and La Salle—which 
enjoy the respect and admiration of a vast 
number of people, you can rightly expect him 
to be trustworthy. And this is a fact. Cadillac 
La Salle dealers stand high in the estimation 
of their fellow citizens. 


Surely, then, it is reasonable to assume that 
this trustworthy dealer—your Cadillac-La 
Salle dealer—will sell trustworthy used cars. 
And this, too,is a factwhich hundreds of buyers 
alloverthecountry have proved forthemselves. 


For reputable new cars imply reputable, 
dealers; and reputable dealers just as certainly 
imply reputable used cars. 
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Division of General Motors Corporation 
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$4,960 


Invest $20 each month 
at 614%, reinvest the 
interest from each bond 
regularly, and in 240 
months you will have 
$0,760. Your actual 

sh investment will be 
only $4,800, while ac- 
cumulated interest will 
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present to yourself! 
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How to Perpetuate 
Your Earning Power 


By Wattace Ames, Financial Editor 


I 
OOD news, Laura,” announced 
Dwight Miller, coming home 
from the office early Wednesday, 
it before Thanksgiving. “My sal- 
ary will be increased to 85,000 the frst of 

year. ‘That makes the fifth year in 


kee Sith ccoskeed ogre 
‘p coming with their accustomed regu- 
larity we'll soon be drawing more pay 
than we know how to spend.” 

Dwight Miller is a typical example of a 
‘young man, whose scale of earnings is on 
the incline. 


0 


“‘Here’s your commission statement for 
the year, the sales manager to 
Grant Walsh. “It shows youa little over- 
drawn. Your drawing account amounts 
to $8,000 and total commissions on sales, 
$7,350. Do you think you can make this 
up next year, or had you better reduce 
‘your drawing account a little?” 

‘Being honest with himself, Grant Walsh 
felt none too sure he could do better 
during the coming year than the one just 
ended. He was past the 50-year mark. 
He wasn't able to work his territory as 
hard as he did a few years back. 

Grant Walsh is a typical example of the 

le life, whose scale of earn- 


According to. statistics the average 
man’s earned income increases rather 
steadily until he reaches the peak of his 
earning power somewhere, say, 
48 and 97 years of age. Of course 
tist i 
particular 
reasons any on 
fluctuate upward or downward from year 
to year. The proprietor of a business m: 
continue to increase his income stea 
up to the year of his retirement. But 
there is no disputing the fact that the 
average man's earning power is on the 
incline up toa certain point in his business 
life; and then starts on the decline. 
_ What, could Grant Walsh do to — 
the ebbing tide of earning power? Very 
Tittle, unless he had py 
his earlier and more fruitful earning years. 
‘What can Dwight Miller do now to pre- 
vent, finding himself in Grant Walsh's 
predicament at some future time? ‘The 
following example will show how he, or 
any man, can perpetuate his income — 
havean investment income to fall back on 
when his earned income starts declining. 


Assume that Mr. Average Man starts 
earning $2,000 a year at age 25 and that 


he does these thi 
‘yearly increase each year, up to age 50; 
(2) saves 10% of his income and in 

it at the end of each year to earn 6%; (3) 
re-invests his interest, together with c 


replace the decline 

To work the case out completely let us 
assume that between ages 51 and 52 Mr. 
‘Average Man's earned income begins de- 
lining at the rate of #250 a year, and 
after age 61 it drops $500 a year. "The 
following chart shows the rise and fall in 
his annual earned income between ages 


any part of his invest 
then he draws out only that amou 
investment, income which will bring his 
total spending up to 87,200 

‘As a result of Mr. Average Man's easy 
investment program of 10% « year, he 
has sufficient independent income so that 
from age 30 on he can continue to spend 
$7.20 even though he earns less. 

In the following chart again note the 
dash line, and the dark area representing 


investment income whieh replaces earned 


Witte Sean Cor 


‘ace ee ets 


Bee 


investments; and the dot-and-dash line 


shows the amount — (Cuntinwed on page 5) 
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How to Perpetuate Your 
Earning Power 
(Continued fom poze 6 


of investment income spent after Mr. 
Average Man has ceased to save out of 
earnings. 


Apts Geter savnas, 
Ty BG eictieo 


q Sed Vey 


easy program 


ae 
‘steer Wort, 


8 214 81466 


8.750 6.429 1 
12,300 12.278 2 
13,950 21,119 35,000 


rota fivccanteiseee “owe” Hort 

56-60 -8.4.750 892,453 $61,053 

61-65 15,500 44.256 39,956 
Between ages 26 and 53, Mr. Average 


Man saves 813,950; between 36 and 63 he 
draws out 818,250 or 84,300 more than 
total savings. As his savings earn 844,256, 
he has 839.056 left after spending 84,300 
amore than he put in. (Continued on pope 6) 


A Service for 
Readers 


ATI Financial Department is 
to help readers in the estab- 
lishment of proper financial pro- 
grams at the beginning of their 
business careers; it assists those 
‘who have accumulated money 
the proper investment of 
‘The Editor of this Department 
is an authority on investment 
matters. He is ready to aid in 
personal investment problems. 
‘Advice will be gladly given re- 
garding the proper investment of | 
funds and proper plans ofsaving. | 
Address your inquiries to 
‘Wallace Ames, Financial Editor, 
POPULAR SCIENCE MONTHLY, 
250 Fourth Avenue, New York. 
While investments obviously 
cannot be guaranteed by the 
Publisher, every effort will be 
made to insure that only ad- 
vertisements of absolutely re- 
liable companies are accepted. 


Retire 


on your Present living Budget 
‘by taventing tn ate leet Mortunge Rona 
Follow the definite plan given in this 
book, and your financial independence 
“The plan works ust as surely, whether 
you ar now eating $1,200 of $100,000 
ayer, 
“The way is certain—each step plainly 
indicated und absolutely safe—inde- 
pendent of luck, business genius or 
speculation. 
Every fact has been harvested out of 
the aya experience of Cochran & 
in the fst mortgage inveat- 
hues 
20 simple anyone can 
ral itso definite anyone can 
wmooneean fal, 
In addition to the Financial Independ~ 
ence, Plan and. the unique. budget 
Schedule, the book gives supgcations 
that enable you to enjoy more of the 
food things of life, both while build 
Ing yout independent fortune and after 
you have attained it 
We invite the mont keri to ead 
plain, straightforward intrest 
this pens ng 


Send coupon. We employ no sales- 
‘men, therefore none will call. 


tablished 1881—Neveru tans to any Investor, 


46 North Dearborn Street, 
‘CHICAGO, 


The Electrician’s 
Wiring Manual 
By F. E, SENGSTOCK, E. E, 

Contains all the information need- 
ed for the proper installation of 
lighting and power systems “-housas 
and other buildings. 

‘It completely ‘covers inside elec- | 
trical witing. and construction “in 
accordance with the National Elec- 
tic Code. Peketstr-Aentlbindng 

448 pp. Price, $2.50 
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THE SCIENTIFIC 
CHRISTMAS GIFT 


THE 


MULTI-VIDER 
makes 


Ting eas’ 
guring easy 


Multiplies, divides: 
sliding scales solve 
countless problems in- 
stantly. How engineers 
save time. 


We MULTL-VIDER is a scien 


il of 
dt You earry it in your 
i 


bi 
pocket Tike any of 


Ieethere when a probe 


area of th 
m?” “The wave length 
radio?” “The speed of 

re?" Quiehly you 


MULILVIDER = 
wwer is there before your 
eyes! And you write it down 
with the MULTI-VIDEN itself! 
No wonder engineers say: “A 
lerful time-saver™. Profese 


sity writes, 
is a valoable aid 


he MULTI-VIDER 
learning. 


vipent = mi 
minutes. 
now who should get the MULTI- 
‘inex from you this Xmas. J 

the thing to give Dad or Son, 
‘or anyone who has figuring of 


eal 
vipat 
fire 


Tntroductory Offer! 
} ORDER WITH THIS COUPON 


Mexrow Mett1-Vinex Coaronarion, 
Graylne Bldg, New York Ci 

| Seed me Mul-Vier Pencil with new Iniration 
Boeke ving full directions for use. 1 ence $6. 
(Gor ench Malt-Viler ordered) amt 
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How to Perpetuate Your 
Earning Power 


(Continued from page 5) 


At 6, $39,936 yields an annual in- 
‘come of $2,307 on which to retire, 

‘The most powerful forces in getting 
ahead are (1) regularity in savings and 
(Q) re-investing interest so that it will 
‘compound itself. While $800 was the 
greatest amount saved in any one Year, 
Mr. Average Man's retirement income is, 
sor. 

Porotar Screxce Mowrniy suggests 
that every reader start the New Year 

ha program to save at least 10% of 

income, on a re-investmen 
basis, so that he may perpet 
earning power through later years. 


To Help You Get Ahead 


“THE oot ite below wil help evry 
family fo laying out « financial plan. They 
will be seat 00 request 


“How to Build an Independent Income” 
is the ute ofa new booklet by the FH. Smith 
‘xplains. conclsively how 
(PGF moderate mesos may obtain foancial 
onperity 188 Yearvof Investment Serv: 
[eer lescribes. the history of progress of the 
F-H. Smith Company at well a6 taking 20 
tractive suggestion i st mortgage real exate 
fonds. May be obtained by aldresing the home 
ofice of The F. H. Smith Company, Smith 
Building, Washingtos, D.C 


‘The House Behind the Bonds reminds the 
investor ofthe im 20 ooly of studying 
the investment, but of checkiog ap the banker 
‘who fers ie. Address: Fielity Bood & More- 
age Co., 1188 New York Life Building, Ch 
ago, IL 


Company w! 


“The Investment Trust from the Inves- 
tor's Viewpoint,” presents an explanation ot 
this form of investment in easily understood 
terms, illustrated with some interesting examples 
‘of how the general investment trast will help 
the man with S100 oF more to get abead. Pab- 
Tished for fre distribution by United States Fis- 
‘cal Corporation, jo Broadway, New York. Ask 
them for Booklee IT. 


How to Retirein Fifteen Years isthe story 
ol al, ar nd ete method of rahi 
{ng an estate and building s0 sndepeadene ioc 
faee which will sport you the res of your 
life on the basis of your presene living bodect. 
Write for the booklee to, Cochran’ & ‘NcCluer 
Company, 46 North Dearbora Se, Chicago I 


How toGet the Things You Want tlshow 
Fou'tas or inurance aan scive part of yout 

ram forgetting ahead foaneialiy. Phoenix 
Gfctual Lie lesorance Company, 328 Elm Sereet, 
Harford, Cona., will send you this booklet oc 
request 


‘The Guaranteed Way to Financial Inde- 

jence tells how a definite moathly savings 

Gis, wall Being vos eacil indepenince 

Vrite for this booklet to Investors Syadicste, 
sco North Seventh Street, Mineapo 


"Mina, 


‘The Making of a Good Investment «ls 
how €449% can be made on investment in First 
Margate Bonds in nis of 30, Stn, S25, $329 
how simple i i 29 them. For a copy 
of this bookler address United States Moregaze 
Bood Company, Limited, Detroit, Michigan. 
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| Smoker Lauds Idea 


of Not “Pushing” 
Product Too Much 


This Free Tobacco Trial 
“Sells” Sales Manager and 
Keeps Him “Sold” 


sa 


‘nt Your ple 
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Fone Seeing spac ele 
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Bach year, it seems, more and more pipe- 
lovers are enjoying the kindly feeling that 
exists among the members of the Edge- 
‘worth Club, Each year more men write 
in for samples and make up their minds 
about the flavor of Edgeworth. 

Which is, according to Mr. Corydon, 
sales manager for a large Illinois mani 
facturer, the most friendly way of doing 
business, ‘Mr. Corydon believes that once a 
pipe-smoker has tried Edgeworth and found 
it to be entirely to his liking he will stick to 
Edgeworth ax he sticks toan old friend. And 
‘the bond that knits together Edgeworthites 
the world over proves fairly conclusively 
that he is right. 
saber’ onl one way to find ont whether 
Edgeworth i your tobaceo. ‘That is—try it, 

Personal: Let us 
vd you some free 
ol helpings. | Your 
nameand addres, sent 
to Larus & Brother 
Company, 10 8. 21st 
Street, Richmond, Va, 
will bring you ‘pipe- 
Jouds of both, Edge 
worth Ready- 
Rubbed and 


‘worth’s quality never changes. 
‘Ready-Rubbed or Edgeworth 

Plug Slice, may be had in small tins and 

Yanlows other sizes upto full pound bir 
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HEREVER you prefer walls, roofs or par- 
\ X ] itions which are fireproof, weatherproof 
and everlasting, use Transite. As work 
able as wood, as long-lived as geanite, Tra 
serves a hundred purposes in industry and home. 
‘This material is truly a “stone lumber.” It is made 
by Johns-Manville’s special process of combining 
tough, unburnable asbestos fibres and Portland 
cement into sturdy, monolithic unlaminated sheets. 
Transite is supplied in both flat and corrugated 
form, in a variety of sizes and thicknesses. 


Salt air, and the ordinary gases and fumes of 
dustrial plants, have no effect on Transite, which is 
in use on many types of structures, In one famous 
installation over 13 acres of storage shed roofing 
and siding are of Transite Corrugated. The N. Y. 


the opportunities to save 
use afe constantly increasi 


TE Stone Camber.” 


times ready to. discuss old or new uses for Transite. 
ithe Jobe Mamie Crbenetion ot NewYork Chicco, 


Johns-Manville 


TRANSITE 


ASBESTOS LUMBER 
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Central Railroad uses Transite to enclose coal 
towers, and Transite Smoke Jacks to carry off 
gases from roundhouses. Architects and builders 
are making increasing use of Flat Transite to re- 
place stucco in gables of residences, thus insuring 
against cracks and peeling. In power stations 
handling enormous electric circuits, arc barriers 
and cell boxes are made of Transite. 


Yer these are only a few of the many uses to which 
architects, engineers and builders are putting ever- 
lasting Transite. For in these days we are leaving 
the era of cheap construction and are building for 
permanence. Transite, which can be cut with a 
hand saw, yet actually hardens and strengthens with 
age, is a necessity to permanence in almost every 
field of construction. 


Great as has been the use ody a a ‘Teansite, 


‘build better by its 
‘Our engineers are af 


‘Tor oar booklet, “Transite— 
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ORULeR SCLENCE 
MONTHLY guarantees eve 
arlicle of merchandise adver 
tsed in Its columns. "Readers 
wis buy. products, advertised 
in POPULAR SCIENCE 
MON TULY may expect them 
to “give absolute satisfaction. 
Under normal and ‘proper use. 
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"The WONDER of 
TELEVISION 


When President Gifford, of the American Telephone & Tele- 
graph Company, spoke to Herbert Hoover over the long-dis- 
tance telephone last year, both the voice and the speaker's face 
were transmitted. A new epoch in communication was thus 
begun. NOW they are broadcasting both voice and image by 
radio! With each of these great events every article on teleph- 
ony and radio becomes obsolete. 


Nelson’s Is the Only Encyclopaedia 
That Keeps Pace with Progress 


The Encyclopaedia When f ber a Zepplin os pent work of reference to fll econ it 
erape ane grea flood werps Ube inte” proper ‘alphabetical’ rer. i 
for a Life Time ‘a new trealy for NELSON'S Perpetual Loose-Leaf En- 


NELSON'S coveen ery field of c is made—when Medicine cyclopaedia. 
feu rom the a he wer i pe usly incurable dis- The inform 


ease; or electrical energy performs new than none 
miracles—as oil heati w homes is rectory that 
perfected—always the FIRST perma- 5 
‘The Great AMERICAN Encyclopaedia 


More than 1200 of the greatest scientists, educators, 


Timer says 
device NeLs0 


‘a novel binding 


n queries.” 


experts and writers in all parts of the glob 
New Pages are authorities or actual eye-witnesses of t 7 2 | 
Every Six Months fectalupon whith they will, are x 


yeaged in keeping Nelson's P I Loose-Leut | 
ia fresh and new. They are under 
thorities as John H. 


Every six months new pages (2 
‘more) are sent to every subscrib 


which may be 
easily thro 

NELSON'S po 
The New Complete Index Volume pre- 
renting about 200,000. references 
makes y 5 ‘and Sie John 
iter ; LD, Litt, 

Scotland, 


°° Library of the 


World's Greatest Classics 
A Luxurious Holiday Gift 


tac hese hirarion vlumet othe United Hat 


Parpatcel Loose-Leet ted number of stn wil be rbd Pre eat 


=ENCYCLOPAEDIA ~ 


GResearch Bureau for ees Informatiory 


381 Fourth Avenue, New York, N. 
Penes sed spat portltn of bameba, pas 
setctt to kes 


Research Library Service Bureay 
Fon sclPNrivie Herons Ap SPECIE 1x 
AND CORIESPONDENCE 
‘in entitled to free members tl 
"ime You are tu doubt. on any abject, al 
ie to thie Barena withthe postige ansgrance 


‘iil prampey receive the late obtainable 
fod hort eptodale fformation. 
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IR-STRUMENTS 
BOSTON TARDOX RUMMBOW DAMS 


code, barometer 


‘orang at toe 
Zeppelin was alimont sntienty 


‘Ista from the weather burraay 


oe mecracy om the et 


st ike dy te soronnurten: 


and \N INDUSTRY 


Feos Instruments for recording and controlling 
temperatures have been contributing to one indus- 


trial ach ment after the other in the last seventy 


year: 


There is a type of Ziecs Instrument for the 
regulating and controlling of temperatures for 
every industrial requirement. 


| Ficos Instruments are to be found throughout all in- 
dustry, conserving profits, eliminating waste and 


Bees toga spoilage, and in many instances they are the means 
Fe ep kw he oo ew y 
peer S le fo 


Tyeoe for the Medical Profession 


which make the particular heat ‘treating process 


‘oes Spygmomanometer, Recording Pucket possible. 
an 
Ficos In Aviation Taylor Instrument Companies 


A fal ine of Aviation Tnsruments. adi 


Tothe Manufacturer ROCHESTER,N.¥. - - USA. 


Canadian Plant: fiw BUILDING, TORONTO 
SHORT & MASON, Ld., Manufacturing Duertbutors in Great Beein 


—eeoo_—_—S——— eee — 
Tens Jenineraine pis ~ INDUSTRY 


lycos Temperature /nstruments 


DICATING - RECORDING ~ CONTROLLING 
a a cet tr he 


Sanvary, 1929 


mm FA WL WS 1934 1935 1936 1937 1938 


POPULAR SCIENCE MONTHLY n 


Will You Be Clerk or Manager 
Ten Years from Now? 


URELY, this could never happen. to 

‘you say—"thatLshould be sitting 
ihe same desk—be doing the same 
work—for len straight years!” 

But wait a minute— 

Exactly that same thing is happening to 
thoottndt pon shan of ren tie 
‘out the country. It has probably happened. 
to men right tn the company you now are 
working for. And-—wnlers you deliberaiely 
Be soured fora belie jb there is very 
(Read chance that tt will happen to you! 

Unthinkable? That what R.M.Whitney, 
‘of Rochester, N.Y., said to himself. Yet 
Jack of training kept him slaving away at 
ow wages for more than twenty Years. . « 

kia a ery Saisie Yom 
apFormora han twenty yeary til nally, a 

fe age ol 47, and sid receiving only (Arty 
tii aroeh RM. White neo i 
bookkeeper no longer, He enroled with 
LaSalle for training in Higher Accountancy 
‘and completed the course, Almost iam 
ately came the offer of a bigger job. 

Lexy than tres years late, the Daven: 

Wt Machine Too —the very com 
fn ihe had worked for as clerk (need 

jimtocome back. He returned as Auditor, at 
a salary-increase of betterthan 300 per cent. 

‘Today, he is Treasurer of this great com- 

pany; and in a letter to LaSalle, after com 


menting on the opportunities LaSalle af- 
fords tomenin their forties oF early Ble 
he adda, "And fort many who is 
ie et reting afothald ithe Basinesa world, 
LaStlle Extension University taining the 
investment he could make.” 


amie 
Year and all of ses ‘td in thelr as 
ciate 


‘Visualizing the eoportunitie for skilled account 

cooled with Lasalleforenning we Hier 

“Tha thstraining.” writes Mr, Eabelman." be: 
gee inert in 


ti one 
i ar os suoT 


Lasalle wer 
sry rewarded with an additional SP 


bition by what you do 


Mosrore your art a 
with ths eoupao NOW. 


Lal eines 
——— — — — = Find Yourself Through LaSalle= —————=— 


LASALLE EXTENSION UNIVERSITY, | Dept. 1m-HR CHICAGO 
"Accountancy, the Profesr 


Pulling the 


Features of Heating 
with Oil That Have 
Made So Many Home 
Owners Turn to This 
Ideal Modern Fuel 


By 
COLLINS P. BLISS, M.A. 


Dintor, Poplar Science Toate of Seandrde 


“AND that’s what decided me on 
oil heat.” My friend had just 
finished describing an evening 
at a neighbor's home when the 

uncertain fall temperature had taken a 

characteristically siden drop. His host + 

method of restoring comfort had been to 

jpuil a switeh and start the oil heating ap- 
ing. No shivering, no putting 

eeable task of building a fur- 
nace fire—jusb the pulling of a switch was 
all that had to be done in that home to 
start the heating system for the season. 
the automatic heating service 

‘g0e¢ with oil burners of the better 

type that has made so many home owners 

switch to oil as fuel, Why tend a furnace, 
why shovel ashes, and why keep watching 

‘A thermometer and regulating house tem- 

perature when a ood oil heating device 

will do it all? These are the features that 
appeal, and these are the features that 
make an investment in oil heating equip- 
tment a worth while one, An of heater 
may oF may not bring saving in fuel cost 
—and more probably not—but buying oil 
heating equipment involves something 
ore than the purchase of a device whiel 
makes heat through use of another type 
‘of fuel; it aneans the buyer is securing an 
‘automatic heating service, besides. 


EVERYONE who hasanadequateheat- 
ing system, electric supply, and lives 
in a locality where both the proper grade 
of oil and oil heating service are available, 
can take advantage of this modern meth- 
od of heating. ‘The change from coal to 
bil as fuel does not involve particular dif 
‘culty or delay and can be made in winter. 

In this connection there is one point 
that should be stressed, however, and 

that an oil heater i 


it make up for deficiencies in the 
heating system of which it forms a part. 
If that third-story north room is hard to 
hheat with coal, matters will not be 
proved much through the change to 
ferent kind of fuel. An oil heater 
the heat producing mechanism for the 
reat of the heating system, and that heat- 
ing system has to be put. in first-class 
operating condition before it can codper- 
ate properly with a good oil burner. 
But it is hard to equal the wonderful 
results that come from the proper installa 
. tion of an efficent oil burner in a good 
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the maintenance of house temperature 
thin a two-degree variation from any 
set temperature from fall until spring, 
and without attention. Most of the better 
brrners now on the market are ted with 
‘automatic control equipment that regu- 
lates performance in & way no human 
ing in constant attendance could ever do, 
for the human body will not recognize 
difference of one oe 


IT 1 contro device nt only providesan 
even temperature and freedom from 
Attendance, but also theefficien- 
7 ofthe beating arstom, ‘Theol boreer 
‘operates only when necessary to keep t 
temperature at the desired deve. the 
‘outdoor temperature goes up. the cont 
levi scent i that no more fuel i used 
than is necessary to keep the house at the 
temperature the owner has designated. 
‘Truly a woodkal re tender, ths device! 

to sucl tion, real saving in fuel 
is elected copectally in changeable cl 
mates and in fall and spring. In fact, 
fuck weather is real oil burner weather 
for it is then that oil heating equipment 
reaches its peak of convenience. 

‘The automatic service feature of oil 
heating equipment makes it a particular 
boon in homes where furnace attendance 
falls to the lot of the women members of 
the family during most of the day. And, 
again, itis espetally appreciated when, 

fer a night or a week-end away from 
home, the owner comes back to-a comfort- 
able house with no burnt-out fire nor 
broken water pipes as payment for his 
absence. Also. itis the pleasure and privi- 
lege of the oil burner owner to wake up in 
‘a warm house. He may set a dual-tem- 
perature thermostat so that the house 
temperature is sutomatically lowered 

luring the sleeping hours and increased in 
the morning. He ean, by the turning of a 
knurled knob, establish temperatures at 
any point between 35° F. and 85° F. Or, 
he can maintain his house at one temper- 
ature from October until May. 

[As for care, the oil heater requires none 
and should get none from the home owner. 
Just as your automobile requires some 
mechanical adjustment from time to 
time, so the oil heating device may need 
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Magic Heat Switch 


the attention of the service man at rare 


intervals, but a good oil heater will not 
require as much attention in a five-year 
riod as the average coal furnace gets in 
ive winter days. 
i hay se. then, are the Sree peingh 5 
dod erect opal eer 
home, that as melhor has already done 
‘so, and that a chain of homes from one 
coast to the other are provided with oil 
heating coujpment, 
of Porutan Screnck Mowtnty 
who are considering this method of heat- 
ing can secure definite help from the 
Popular Science Institute of Standards. 
repplcd rearing te falling petsar 
(aim umber of rooms in house: (b) type of 
heating system: (c) amount of coal burned 
annually; (d) electricity or gas available, 


Building Problems 
‘The Popular Science Institute 
has activities to in- 


enlarged 

dlude a service to, readers in 
‘connection with building. prob- 
lems. If you are building or 
contemplating building, we will 
gladly answer any questions on 
which you seek information, 


Insulation 

One of the first activities of the 
Popular Science Institute has 
been the investigation ofall facts 

ing insulation. Over 2,500 
building contractors and are 
tects have supplied authoritative 
information on the question— 
all information available from 


‘questions on Inelation~and 
SSeprebensive booklet now 
being prepared entitled “In- 


sulation in Building 
tion.” Porurar 


Construc- 
uence Ix- 


stitute, Readers’ Building Serv 
ice Bureau 250 Fourth Avenue, 
‘New York City. 
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This grainless wood offers 
new profitable opportunities 
for industrial progress 


Each day new uses are being revealed for this product, because of its unusnal workability, 
uniform strength, high resistance to moisture and other astounding advantages, Write 
today for a generous sample—sent free—and test for yourself its remarkable possibilities. 


Industrial America . . . quick 
to grasp the importance of a 
product that would bring about 
significant manufacturing im- 
provements and substantially 
lower operating costs . . . has 
already uncovered startling 
uses for Masonite Presdwood, 
the grainless wood board. 


‘This easily worked material is made of genuine 
wood, torn apart and put together again without 
chemicals or any other foreign bi 
not damage tools and will not crack, check, split 
or splinter. It is absolutely grainless. 

Presdwood cannot be destroyed by moisture 
and has a remarkable resistance to sudden 
changes in temperature. It is practically immune 
from warping, shrinking, swelling or buckling. 


TO 


THEATRE SEATS. 


And when you have proved these facts for your- 
self, you will quickly realize why industry after 
industry has tuned to it to reduce costs, improve 
a product or speed up production. 

There is little waste with Presdwood. Itis easily 
handled. It can be used on any woodworking 
machine; it can be cut out, punched, die eut and 
scraped. It is perfectly smooth on the face side 
and requires no paint to withstand the elements. 


New uses discovered daily 


Each day new uses are being discovered for this 
remarkable product. Each day enthusiastic let- 
ters of praise are being received from a wide 
range of industries. 


FoR STURDY BOXES 


lers. It does” 


PRESDWOOD 


‘Made by the makers of 
STRUCTURAL 


Motor boat hulls, truck bod- 
ies, tension boards for radio 
speakers, portable billiard 
tables, toys, bedroom screens 
and fire screens, store fixtures 
and table tops, show window 
flooring and show cases, inte- 
rior finish and office partition 
radio boxes, paneling, closet lining and display 
booths, breakfast nooks and kitchen cabinets, 
signs and cut-outs of all kinds, suggest some of 
the many and varied uses of Presdwood. 

Several railroads are now using Presdwood as 
paneling in their new Pullman cars. A box maker 
turned to Presdwood after a box of this material 
had withstood being dropped 1942 times when a 
similar box of conventional material failed after 
871 drops. The Chicago Art Institute is using 
Presdwood as a backing to protect rare works of 
art. Campers’ tables, safety wheels for bathing 
beaches, bread boxes, dust arresters for journal 
boxes and lining for elevator and ventilator 
shafts, suggest more of the seemingly endless uses 
of this grainless wood board. 


Send for your sample 
If discovering new and profitable applications for 
a product of unusual workability intrigues you, 
do not fail to write today for your free, gererous 
sample of Presdwood. The chances are it will en- 
able you to learn how to make a worthwhile im- 
provement in some product. 

MASONITE CORPORATION 


19,111 W. Washington St. 
+ Tinois 


‘DRUM SHELLS. 


1“ 
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From a Hero Worshipper 


SEE your announcement of the fortheom- 
ing great series of articles on the Wright 
others, “Fathers of Flight.” No doubt 
the author, Mr. MeMahon—whowe ar- 
ticles on househuilding in your magazine Tread 
Uiligentiy-~will boost Orville and Wilbur clear 
‘up the op tor of immortal fame for Ui 
services to etvilizat 
"Some forty years ago one Gottlieb Daimler 
did a big thing for the world by fathering the 
internal combustion engine that led to the motor 
cear—and (3 his iaumortal combusting was fol 
lowed by Selden, Ford, and the rest. Last year 
or, Sry erly tha 8,00 nor 
v= American people. ‘The average toll for 
125-mile stretch of roadway is one person 
Killed and twenty-nine injured. 
“Twenty-five years ago Orvilie and Wilbur 
ght put th et ying machine it he ae 
tty Hawk. ‘Today every week-end ushers 
in the sky.” Monday morn 
told of eight deaths and 


"Lasky 
Mr, MeSfahon, in his own inimitable wa, 
building a place for the Wright brothers in the 
Hall of Fame, will not fail to mention all the 
iat things these inventors have done fr 

specially in increasing. the death 
Ht, dtm, Washington, D.C 


inte, 


A Remarkable Flying Field 


STN HIS article * Citieg 
in Race for Airports,” 

Robert E Ma 

tioned Rockville 

Long Island 


Seely dened hel 
pier pom 
appent to Know what 
tual locaton 
port has 
“Tt ie om the bed oa huge reservoir that 
turned out to be a fivver, ears ago, ety et 
{ie twain Bon, ¥) 
ed wilt thn evr opt te 
tity water supply system. A great oral shaped 
dike‘ earth was Urown wip and faced wth 
Hone blocks to trap the waters of «sta 
Ihe waterin: Fhe andy boo of tei bowk 
‘rater in. The oat of the big bow 
IE ent te ort ey 
“For year the reserve and its 
utr, ear ith wy and bra a 
lly eminent. Po 
town bays i was Known ante "ry rex 
“And then someone had the big en” An 
sirportt The leaky bd, wen shorn af over- 
ih ee aleve fag So 
ecsot wate land at lat found ase. 
ibe cxatple set hy Rockville Centre may lad 
‘ther communities to dedicate ther waste ane 
to American progress the air""D. 8. Be 
Rockville Centres N.Y 


What Is Your Reason? 
‘VERY month T look forwant to the day 


‘That's why 
fates kites toes siner moses 
they read it". B. B., Winfield, Kans. 


What! No Stockings? 
WISH ll the success in the 
‘ord thoes tee young la 
tS vento who devised the 82,0, 
in nrcking mene. at Tean't 
Tip Ghnking--wouldnt it 
tevjut luck nom, i all Une 
momen decide! to take off 
Their ny bowery ltogeter? 
Tre seen ft done’ Cran 
Denver, Ca 


What's Wanted 
“J HAVE read your magazine for the last 
thre sears asi found i to contain many 
valuable articles, but not enough chemi 
Chemistry is a subject of importance in 


industrial system of toslay, and F think that a 
set of experiments that would illustrate simple 
‘chemical laws and reactioas would be vali 


MS. 


able. addition to Jour magasine.™ 
‘Kaukauna, Wis, 2 
in jou refer to the existence of a “large 
hook in your offices, made up of “suggested 
inventions from rartous of your readers B 
‘it at small man 


“Sailing On and On" 


MAE article entitle, “What Is Invention?” 

claimed much of my thought. "However, 

the writer failed to salve the problem. May 

so retired teacher ventures er late 
five her viewpoint 

Invention is creation, humanly visualised, 


a 
a 
of motion should aot. Sine action and 
reaction are equal and opposite, if 
Fron te ct, the okt pts thn, 
Kind thus is hieked forwards °W. D. 
East Orange, 


Wouldn't It Have to Stop? 


down straight through the 
arth, i ach a thing were 
md somet 


bas “A'am inclined to doubt 
teow: a «Ly Sarre tt 
‘question as follows: “Say a ball was” dropped 
{nto this shaft. "On approaching the center of 
the earth it would have its velocity increased, 
while the gravitational attraction for the ball 
would be decreased. At exactly the center of 
the earth there woul be no. gravitational 
traction forthe b 
greatest at the earth's suitface an 
Be we move inwardly), tut the velo 
iy the ball would 


pulling it back toward the 
cceuter. When the opposite side was reached 
the balls velocity would be aero and the grave 
tational attraction for i would be the greatest, 
0 a duplication of this process would take 
Dlace."—"J. M.S, Framingham, Mass 


Step Right Up, Folks 


“THE man with the langest hump of eurosity 
Lever heard of is a ackentit aver here by: 
the name of A. S. F. Ackerman. Addressing 
the werd at ri, be muna kf tee 
‘any man alive who has ever dipped h 

into molten lead and pulled it out again. 
reason, he says, is that he 
wants to settle the truth 
(oF falsity of theories ade 
‘vanced by certain modern, 

physicists that such af 

ould be performed with: 
‘out injury. 


of plunging their “hands 
Tiquid metal 


Action in sBilors 


“YY ETHER you resins espreions of op- 
Sulueribers for the very 
Sitting colar plates of sour front eer To mot 
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A Thordarson Power Amplifier 
(Home Constructed) Will Transform Your Radio 
Into a Real Musical Instrument 


ITH the insistent demand for 

quality reproduction, power am- 
plification has become a vital radio ne 
ceasity. Today, it is hard to find a radio 
set manufacturer who does not employ 
‘one or more power tubes in the output 
stage of his receiver. 

"There is no need, however, for you 
to discard your present radio instru- 
ment in spite of the fact that it is out- 
classed by newer models with power 
amplification, You can build aThordar- 
ton Power Amplifier which, attached 
to your receiver, will provide’a fullness 
and richness of ‘reproduction that will 
‘equal or surpass the finest offerings of 
the present season. 

‘Thordarson Power Amplifiers are ex- 
ccedingly easy to assemble, even for the 
man with no previous radio experience. 
Only the simplest tools are used. Spe- 
cific instructions with clear-cut photo- 
graphs, layouts and diagrams insure 
success in home construction. 

‘Whether your present receiver is fac- 
tory made of custom built one of these 
amplifiers may be attached with equal 
ate, In fact, most Thordarson Ampli- 
fiers require absolutely no changes in 


THORDARSON 


TRAN SFORMERS 


‘SUPREME IN MUSICAL PERFORMANCE 


the wiring of the receiver itself, attach- 
ment being made by means of a special 
plug which fits the last audio socket of 
the receiver, 

Thordarson Power Amplifiers for 
the home constructor and professional 
set builder range from the simple plate 
supply unit up to the heavy-duty three 

‘units employing the 250 type 

ywer tube in push-pull arrangement. 
these power amplifiers cover the re 
quirements for every purpose and 
very pocketbook. They may be used 
pe of horn, cone or dynamic 


speaker. 

With a background of over thirty: 
three years manufacturing quality 
transformers, it is only natural that 50 
many manufacturers of receiving sets 
of undisputed superiority have turned 
to Thordarson as the logical source of 
their audio and power supply trans- 
formers. The discriminating home con- 
structor will do well to follow the lead 
of these manufacturers when buying 
his power amplifer. 

Write to the factory today, enclosing 
25c for the new “Power Amplifier 
‘Manual”—just off the press. 


‘THORDARSON 


7 
Eeane) 6 206 Sip 


Name 
Street and 
Town 


ELECTRIC MANUFACTURING CO. 
Stree, Chicane Hints 
“Power Ampliter 


‘No Amateur or 
Professional Set Builder 
Should Be Without 
This Book — 


simple, at comet 
fudio snd power ammplib- 
ation, incline full i= 
ftrmaion on bung re 
‘and testing power 
amplifiers in general Also 
Contains detailed specie 
constrection data on 
twelve individ po 
‘oits, with 
‘oat id dia 


foo charge your fastruction sheet on the 


Baa alk ra 
+210 Phonograph Amplifier D om sia 


checked trio? 
TEL Paseo 
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AND PLAY WITH 


Protect HEALTH 
INCREASE ComFort ++, SAVE FUEL 


‘Wise home owners nowadays are in- 
sisting on insulation as a standard 
item of building... .only theindifferent 
‘ones are still willing to live in old-fash- 
joned heat-leaking houses. 

CCelotex makesit easy for every family 


Celotex Insulation brings you new 
home enjoyment and economy, 
undreamed of by other generations 


‘The Celotex Company, Chicago, Illi- 
nois, In Canada: Alexander Murray 
& Co, Ltd., Montreal. All reliable 
dealers can supply Celotex Building 
Board and Celotex Lath. 


to enjoy the benefits of insulation . . 
it brings greater comfort, health and 
fuel-saving to old homes as well as new. 

Celotex shuts out winter cold. « « 
reduces sickness by guarding against 
dampness, chill and draughts. 

It lowers fuel bills twenty-five per 
‘cent or more by holding furnace warmth 
where it belongs—inside walls and 
ceilings. 

In summer Celotex stops scorching 
sun heat on the ouside, making your 
rooms coo! and delightful. 

Millions of tiny sealed air cells give 
Celotex such a high insulating efficiency 
that it is used in modern refrigerator 
‘carsand household refrigerators, as well 
as in nearly a quarter of a million homes! 

Celotex alsohas greatstructuralstrength. 
It comes in big, light cane-fibre boards 
that build as well asinsulate—that replace 
other materials. So your insulation costs 


Board for sheathing; for lining basements, 
attics, roofs and garages. And for inside 
walls there is Celotex Lath, a plaster base 
especially designed to eliminate cracks and 


CELOTEX 


INSULATING CANE BOARD 


esoares avo. tens srnomcen-Quaeran 
‘Sou mit cnn won 


J.T. DORSEY 
DESIGNER & BUILDER 


Wn yo by bee lo for thi sign. 
Bk jurambamd pele war capt 


lath marks . . . that gives permanently 
smooth plastered surfaces. 

‘Use Celotex in your present house for 
bedrooms . . . for converting the basement 
into living quarters ora recreation room... 
for changing open porches into sun parlors. 

‘Ask your builder for additional informa- 
tion on Celotex. Or write direct to us and 
ask for the Celotex Book, “Year ‘Round 
‘Comfort and Fuel Saving.” 


‘THE CELOTEX COMPANY, "es 
645 North Michigan Ave., Chicago, Ill 

Please send me free your illustrated booklet 
“Year ‘Round Comfort and Fuel Saving.” 


_ a Ss Raa 
SUMNER BLOSSOM Editor vou. 114, x0 
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At Last—The Inside Story of Wilbur and Orville Wright, 


The Real Fathers of Flight 


UST twenty-five years ago the first 
and, until now, the complete, intima 
has been told. ‘It was Mr. McMahon's privilege to hear this story 

from Orville Wright himself, and to see private diaries, letters, and tele- 

grams telling of the two brothers’ dramatic struggles to fly. Here 
peated to you—the most thrilling narrative of its kind ever publi 


f ] Kg R. McMAHON 
Aiton willie. Will nd sovbesd, carry miei’ pests bo slabs Vnowmin Cha wenkd tay, 


‘dart through femote mines and this article to the are the immortal pioncers who lifted man 
At printer, transport people and cash along, gave him anoth 

‘with urgent letters. 
Yet—think of 
ago no airplane ex 
Man flew for the first time on December 
Africa, the North 17, 1903, when Wilbur and Orville Wright "] 
South’ Pole, ‘They make pictorial map Americans, launched themselves in the air "These are facts accepted by a minor 
S eulssl cathe eget, Ets MRR TANK MOAR Carelcie/ They. otflalemad partes. tin the panties 
er n military hosts, bring first aid discovered the secret of flight, and their large the Wrights’ title is under a cloud, 
to regions of disaster, poison insects in principles are embodied in every practical Indeed many intelligent folk believe that 


overy. 


airplane was launched— 
e story of its creators never 


ai 
ster century passing tI 


t of the birds, ‘The airplane 
proved but not, essentially 


Ww 


Professor Langley of the Smithsonian 
Institution and a lot of clever Frenchmen 
collaborated to secure the conquest of the 
air. Langley’s attempt at a flying vehicle 
is now on view in the Smithsonian at 


‘Washington, D.C., with a noncommittal 


aerial navigation. Because of that label, 
‘Wright, last year, declined to 
ibit the real pioneer machine in our 
national museum at Washington and in- 
stead sent it to the friendly exile of the 
Science Museum in London. The English 
hhave been more hospitable to the Wrights 
than their own people—as represented 

‘The public sees a mystery in the whole 
affair. “Te asks: 


‘THE Wrights arethe true ine 


‘ventors, why are their claims 
denied or whittled down by Gov- 
tists? "Why have 

clever Prenhinen and others ob 
tained eredence for partial pa 
ty of Daedalus’ dream-come- 


years i 
Toar ham the Toconapet Wty 
have they not long ago taken the 

to their confidence, told 


Iudgment of mankind! 
give some short answers to. 
then question in enon of he oll x 
lanati ill appear in the course 
of this narrative. First, [believe Govern- 
rent scientists are ax human as anybody 
id those of the Smithsonian were very 
human in seeking to bask in the fancied 
tlory of a colleague, the ill-fated Langley 
whore machine crashed in the Potomac 
River a few days 
of the Wrights at Kitty Hi 
‘The scientists were glumly quiet for 
leven years until the day when the Lang- 


POPULAR SCIENCE MONTHLY 


raved capable of an 
Erratic hop over the 
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Frenchmen and others? They 

‘were all clever adapters, if 

not outright filchers, of the 

invention proved at Kitty 
The 


publicity and 
andat commercializing. Some 


ing the fact that his 
coniginal machine em- 
none of the 


tions to aviation and they 
adiled useful refinements, but 
one was able to dispense 
with the basie principles dis 
covered by the Wrights or to 
oI the cet fextret of 
the original aky craft. ‘There 

‘may be loopholes in pat 

cents, but not in the laws 

of Nature that govern 


ae 

bee te ee? 
& relative silence 

‘and endured a partial 

cclipse? 


1 were shy by 
nature and up-bring- 
ing, became reticent. to 
protect an “invention 
that “many laughed at 
ted tied intel, Ther 

no gift for publicity, 
shrank" from” “camo, 
feared and distrusted the 


pryin , came to 
suspect a large part of their fellow men, 
1 was, natural reaction, They 

fan inclosed home life with an aging 


ciples essential to practical fight. 
Me'ihe De Walon were to ag: 


father and an only sister. ‘They never 
ley as head of the married. 


‘They had no knack for business. 
‘Thay recived » small fraction of the 
‘of an invention which viel 
Tullions to others and has n world value 
almost incalculable. 
Wilbur, the elder brother, died in 1012, 
Tt was a great shock to Orville, who has 
striven singe then to write a fll account 


ithsonian, “was 


my judement, for 


cae ‘seat is tend a 
hal tobe right as against x par 
ot young “bieyele men” of Dayton, 
Ohio, who never looked inside a col 
shor, oy the Sithnnin ha ae 
‘minded and conciliatory head-but. the 
Langley logend. ad tradition are bard 
a pet dows ote nelional expat, 
1 Tangley does deserve our respect- ope 
fulhomageinpasing,for family intimacies which tom muper-cta 
be attempted what was tive character are inviolate 
sail to be"inponubie: Felice te Aerca puis aw a 
nd sled, right to view all the evidence that m 
fbtithtiedadon, a 
et to sem, 
What “of the clever 


for hi 


4p to unveil the 
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of the air 
plane origin and en- 
able it to award due 
honor to the men of 


drapes of secrecy do 
not fit the captains 
and benefactors of 
mankind. Tt was my 
privilege to stud 
unpublished ‘docu 
ments of the Wright 
brothers, their dia 
ries, letters, and fami- 
Iy records, as well as 
to talk at length with 
Orville, his father, 
and sister, while stay 
ing for several wee 
at their bome in the 
‘Ohio city, Ifthe pub- 

same privilege, it would share 
my conviction that the Wrights stand 
amid the first scientistliscoverers of all 
time, 


[227 Orville Weigh forthe frat time 
hotel. 


trend, wenrng a derby hat One nated 
hat b “1 feng small. He 


trifle in result of the one. air 


limped 
crash of his career. His voice was low 


his words pleasant but few, his manner 
oddly constrained, ‘This man had borne 
the thu im of multitudes 
‘America nnd Europe, had been reevived 
thy three kings, an emperor, and a presi 
dent, yet in my inconsequential presence 
his eyes were east. down and his fingers 
twisted: and twiddleda-button-on the 
front of his coat! 

‘On our train trip to his: mid-western 
home, Orville Wright thawed a bit 
in the Pullman smoking room—not. be- 
‘cause but in spite of tobacco, which he 
does not use. He chatted in his mild 
voice of the baseball score, weather, and 
farm crops. He began a’ long, quietly 
umorous tale of his brother Wilbur's 
scouting trip to Kitty Hawk, almost 
‘hipwrecked in a sailboat and saved from 
starvation by a glass of jelly that thought- 
ful Sister Katharine nd packed in his 

inventor paused in his narrative 
sat send hs emery. 
“Lek me she mere. 
Vas it grape or currant jelly? * 
He was bound to be exact in 
this detail as in every other part 
of the yarn. He chuckled a litle 
‘as he happily recalled the kind 
of jelly that it was. Af 
heard him discuss with 
the precise color of a cat that 
cerossed the road in bygone time, 

Mine eat” 

sop Wright. 


“INO RATHER Tebiakt was 
with” some white 
streaks.” 


With such a passion for the 
exact shades of truth in eats, 
ielly, and else (scientific, after 

ind some important events 
in the Wright chronicle are dated 
by like seeming triviality), one 


may understand delay 
of the airplane history 
brother. The flying machine was creat 
in four years, but twenty-one years have 


ed 
igh any doorway, hut had 
to precede. Such old world or ‘Southern 
courtesy almost eaused the visitor in his 
turn to fiddle with his coat button! 


TRCONTRAST Jo the stately, withal 
genuine, politeness of Orville was the 
‘cheerful sociability of Katharine and the 
‘amiable gruffness of the old Bishop. The 
household consisted only of this trio with 
“faithful Carrie” and hushand to do all 
the work—servants treated as friends, 
‘There was about one visitor in a week, 
nor did the Wrights go forth more fre- 
cqugatly on errands soc 


v 
in personal contact and his in- 
difference to wires a 


from the outside world. Editors 
and writers vainly coaxed him for 
statements: 


or that eleoce fa wood poly 
ster would be delegated to re 
toys few sleiver oes thos bon: 
sidered to stand within the circle 
of irendahip, 


at it with serew driver and pliers 
quarters of an hour, He exami ; 
plored. poked, and pushed with serious 
intensity. ‘Then he gave it up as a hopelent 
Taughed at the thought of the 

ie thwarted by 


At his office workshop Or 


working, alone, on an automatic stabilizer 
for aircraft. it” was a small but com- 
plicated affair with pendulum, mercury in 
sravity flow; and electrical actuation, On 
the inven- 

tor just as interested in a scheme to drive 
a boat with an air propeller—he was 
fixing it up for a vacation trip in Canada 
. Buster, and 

‘At his home he 


also showed me with some pride how he had 
rigged up furnace regulator chains through 
the floor of the living. room, saving a 
walk to the cellar. (Continued on page 142) 
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Half a Billion New Stars! 


Fs ; 


cant of the stars, 


Greatest Telescope, to Enlarge the Universe Eight Times, and 
Marvelous “Sky-Theater” Promise Untold Thrills in Astronomy 


QO. A California mountain top, a 


few years hence, there will take place one 
ofthe sreatntectersol ll ie: As 
‘will look into the night sky and his gaze 
will penetrate beyond the most sistant 
stars within the range of ordinary tele 


the lovely “land universes 
maul ty the giant 100-inch Hooker 


instrument at Mt, Wilson Observatory. 
‘beyond the last confines of man’s know!- 
edge of the heavens, at least four times 
farther than any man has ever seen before! 
‘This has just been made possible by a 
ft of the International Education Board 


By EDWIN W. TEALE 


to the California Institute of Technology, 
at Pasadena, for the purpose of building 
25-inch reflector telescope wie the 
of the largest now in existence. "This m 
ster exe is expected to multiply many 
times the sphere of our observation of the 
heavens and may show us half a billion 
nameless stars that lie outside the range 
of our best modern telescopes. 

‘The delicate work of easting the fused- 
quartz disk for the great mirror, neatl 
seventeen feet across, will begin within a 
few months and the finished instrument is 
expected to be in use within three years. 


‘The magnitude of this undertaking can be 
ted ‘we are told that this 
irror disk alone will weigh thirty tons— 


‘as much as fifteen good sized automobiles! 

Heretofore the chief disadvantage of 
the reflector type telescope has been ita 
sensitiveness to changing temperatures. 
Evenaslight change in the room tempera- 
ture is sufficient to expand or contract the 
lass of the Mt. Wilson giant the infinites- 
{mal fraction of an inch sufficient to dis- 
tort the image of a heavenly body under 
observation. 

In the proposed super-telescope, this 
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Renae pase 


difficulty, it is believe be 
hy the use of fused quart in 
alass, It is relatively una 
perature chan 
may enable 
directly, a. thing ne 
with a reflector, 
secrets of this great 
whieh continually p 
earth at a rate estimated at a horsepower 
for every square yard it shines upon 


tronomers to study the sin 
before possible 


1 look 
tiew . super-telescope 
1 in design to the 
. the fist thing that 
d surprise you probably would be the 
position of the eyepiece. Instead of being 
at the end, as in the familiar “spyelass,” 
it will be at the side. To sce a star, you 
‘would look at right angles to the cylinder 
of the instrument trained on the heavens. 
‘The huge, dish-shaped mirror will be situ- 
ated at the lower end of the cylinder. Tt 
will eatch rays of light from a distant star 
and concentrate them at a point near the 


F YOU, a few years hy 
through the 
which will be simi 
Hooker instrumes 
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opposite end. At this point, a 
plane mirror will eateh the li 
directed to it by the maine n 
and will be tilted to direct the 
light at right angles into the eye 

What the penetrating eve of 
the monster telescope will discover can 
only be conjectured. Mysteries are locked 
in almost every glittering pin point of 
light that marks the position of a star on a 
winter night. Take that unassumi 
star that trails along behind Sirius, the 
brightest star in our heavens. It seemed 
tooffer little interest until recently astron- 
‘omers, with their sensitive instruments, 
weighed it and discovered that it is the 


a 


densest star in the sky. A 
ccubie inch of this star, they 
tellus, weighs more than a 
ton! On the other hand, 
Saturn has a specific gravity so low 
it would float in water, bobbing up 
and down like a rubber ball if it 
fell into an ocean large enough to 
contain it! art 95 
In one spot in the sky, so small to our 
eyes that would’ nok’ make. able 
speck on the face of the moon, a cluster, 
in the constellation Hercules, contains 
more stars than are visible to the naked 
eye in both the northern and southern 
hemispheres! Opposed to this is “the 
darkest place in the s black, pear- 
shaped spot (Continued on page 129) 


streamlined projectile 
Segrave hopes ta drive his" aden bullet" down Daytona’s beach ats speed af four miles a minate! 


“TTHIN a few weeks Major H. 
©. D. Segrave, of Great Brit 
tio, former champion in, the 


for international speed su 
premucy, will fire his great golden car at 
‘a target on the sands of Daytona Beach, 
Florida, in w do-or-die effort to regain the 
motor car speed record for himself and 
his country. 

Sheathed in a yellow metal cartridge, 
with 00 horsepower under the hood. Se- 
rave hopes to cover the flying mile at a 
‘speed of 240 miles an hour! Double the 

of the average commercial airplane! 

‘our miles a minute! 

‘The best motor brains in England have 
‘combined to make the 1929 attempt such 
‘an overwhelming success that it will be 
almost a superhuman feat to overcome it 
‘as the last British speed records, were 
‘overthrown by American drivers. ‘There 
is no doubt that Segrave was vastly dis- 
appointed when, after driving his thou- 


Shoots His Racing 
Car at a Target 


By MARCEL WALLENSTEIN 


sand-horsepowered Sunbeam at 
miles an hour on the Daytona sands, his 
speed was exceeded by a fellow country 
man, Captain Malcolm Campbell, int 
Bluebird, which covered the flying mile 
‘over the same course at 206.96 miles an 
hour. 

‘The entire British public 
was as greatly chagris 
when Campbell's record was 
torn down by an American, 
‘Mer his record was broken, 

‘aptain Campbell repeat 
edly made preparations for 
another attempt. He 

the Danish coast, 


capable of affording as good 
a track as Daytona. He 
next announced he would 
make his attempt in the 


sportsmen offered to. back 
Segrave in a second attempt 
at Daytone, The succes 
of the British Supermarine 
seaplane S-5 in capturing 
the Schneider Cup at Ven- 
ice last year suggested the 
Soper Seams nw 
‘two principal prob- 
Jems of speed on the ground 
Seapgeke Ut bad bean 
strength. It had been 
proved that Napier could build an engine 
that would drive a vehicle at more than 
300 miles an hour. Tt remained to pro- 
vide the vehicle that would carry it 
against terrific wind pressure: and, also, 
pneumatic tires strong enough to hold it 
‘on its road-burning course. 
‘The matter of the car's construction 
was given over to J. S. Irving, the Lon- 
don “motor engineer who turned out 


35 Wan 


Like» hunters iB, the car's hood is Gtted with sights which 
Major Segrave wil nim at the bullv-eye of the huge target. 


Segrave's 1,000-horsepower Sunbeam. 
With six draftsmen assisting, and detec: 
tives actually guarding their labors, Tr- 
ving developed the Golden Bullet, as Se- 


not the same (Continual on page 152) 
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TTS i story, of modern 
alchemists—of bold — experi 
menters who have dared to i 


ing 5,000, 
they seek to blast the by 
blocks of the universe and ful 
the long-sought dream of “trans 
muting the elements.”” A thrill 
ing adventure that will end—no 
‘one knows where! 


LINDING streaks of flame sear 
the Inboratory air. A crackle 
suvdaputter like are 
Forked 


Tightai 


the trying out at the 
Carnegio Institution's laboratory, in 
Washington, D. C., of a monster electric 
‘nutchine designed and recently completed 
by Dr. G, Breit and Dr. A.M. Tuve. Its 
Dirpose is to manufacture eleetrcity— 
Artificial lightning—of a greater voltage 
than has ever been generated before in a 
laboratory. By doing so, it paves the way 
for researches that aay Nave startling 
and revolutionary consequences. 
‘When the apparatus is operated, vis 
tors stand at w distance and, though itis 
light, watch the room shot fit- 
fh the “dazzling unreal 
ace of a thousand are lights, 
They are wittesi 
out-toveing the 


power they are to attempt a feat 


abandoned as impossible 500 | 3. 


years earlier and only. lat 
readmitted to scientific consid- 
eration—the transmutation of 
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A Five-Million-Volt Gun 
Built to Smash Atoms 


the, cements the changing, say, of 
ch ‘supposedly immutable, things as 
tllver and lead into gold and io 

Until Sir Ernest Rutherford, in Eng- 
land, began bombarding atoms. witl 


By 
ALDEN P. ARMAGNAC 


radium a few years ayo, the most power- 
ful forces that science could bring to bear 
had failed utterly to dent theie internal 
structure. ‘The electric furnace’s t 
heat, blinding discharges of electric 

Powerful as were then available, 
hemi ‘and the int 


plan of using the flying par 
that speed like bullets from 


grain 
of radium to knock atoms to 


Pieces, 
‘And, at least on a laboratory 


scale, he succeeded! He was the 
first ‘modern alchemist, for -he 
actually turned sinall quantities 
of aluminum, phosphorous, and 


other supposedly 
clements into. hyalroge 
‘Modern scientists helieve: Uhat 


ranigeable 


the atoms of every element in 
‘our list of the ninety-odd =. 
stances from which all things 
are made are built of two differ 
ent kinds of particles 
“protons” and “electron 
An atom of hydrogen, lights 
known element, has one of exh 
Helium, the next heavier, boasts 
four apiece, and so on. Thus 
modern science has arrived at 
the remarkable conclusion that 
what a substance will be depends 
solely upon how many protons 
and, electrons oF | electrified 
particles, its atom contains —in 
plain English, how heavy itis. 


UPPOSE. we could 
ive an atom of 
iron, say, a “reducing 
treatment” and knock 
off, not a few pounds, 
but a weight so smali 
that we can count it 
‘only in protons ani 
clectroas. “The | new 
atom won't be iron any 
more! Tt may be mi 
ganese, chromium, 
vanadium — or almost 
any” lighter element, 
depending on where 
the reducing treatment 
stops. 

Nor do the possibi 
ities stop there. Per- 
haps if we could com- 
mand 


up jnte heavier vu 


‘When the Carnegie « 
construction of their 


table forces, we could make 
‘build them 
as silver to 


began the 
iant_ apparatus, 


there were only a few high-voltage electric 
laboratories in existence. At the General 


Electric Company's 


's laboratories in Pitts- 


ficld, Mass., crackling artificial lightning 
‘of 8,000,000 volts had been produced. 
‘The California Institute of Technology 


thas an outfit 
and a half volts, and Stanford U 


‘Two or three installations in E 
of equal capacity, 


BUTE. Brit snd De, Tove, the Car 


negie experts, decided to bul 


transformer that would step up ordinary 
hitherto unconceived 


electric current te 


ith a capacity of a million 


voltages. For design they chose a type of 


high-frequency translormer widely k 


the Tesla coil—a device demonstrs 
Simost forty years ago by Nikola T = 


whose remarkable electrical in- 
ventions were recently described 
in this magazine, Coils of this 
type in e school te 

fttaze the uninitiated by flaming 
sparks of thousands of volts, as 
much as a foot long, which, how- 
‘ever, because of their rapid vibra 
tions, pass harmlessly through a 


je experimenters 
bull such a coll—a curious three- 
foot “long, three-inch thick, 
Knobbed barofheat-resistingglass, 
‘round with 8,000 turns of wk 
1d copper, wire, surroU 
inal spiral of tubing. 
* sem condenses, oF stor 
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sage jar, filled with 
clectricity at th 
a high volt 
transformer 


dinary X-ray tube 

was discharged 
Uhrough this spiral, a miniature bolt of 
lightning surged through the tight-wound 
SPE ere eres 

ctrical leakage over oft 

the ‘measured voltage from 
Fising above 300,000 or 400,000 volts, 
‘That was not high enough. 

‘They immersed the dumb-bell shaped 
‘Tesla coil in a great tank filled with oil, 
And at once the leakage ceased. Up to 
tree million volts rose the pressure in the 
nil before sparks from the eaps on the 
jus ofthe coil would ash out into the 

‘Then they played their trump card. 
‘They closed the tank, attached a pump, 
and proceeded to compress the oil to the 
terrific pressure of 300 pounds to. the 

th. Stand the Woolworth Build- 
right side up, with its 
tower just at the water's surface, and 
the sea pressure at the ground floor would 


‘Then two metal balls atop 
the righthand end of the 
tank, which by the length 
the spark that leaps be- 
tween them measure a 
known fraction of the total 
voltage, burst into electric 
flame. ‘They were register- 
ing a current of more than 
5,000,000 volts! 


“BY SHOHT dances 

he design of the col 
Dr. Tuve says, “even high 
cer voltages can be obtained 
when they are desired.” So 
far the Tighe of all ag 
been 5,200,000. 

“This colossal voltage the 
Carnegicexperts are prepar- 
ing to launch) upon. ato 
of familiar substances, to 
see what will happen. It 
remain only to, perfect, & 
vacuum tube—figuratively, 
the mule of, this giant 
siege gun—capable of apply- 
it. Though no tube to date has been 
devised that will resist puneture or short 
Sirowt hy such a tremendous lightning 
bolt, the invention of one seems near. 

have been able to operate one of 
more than 1,000,000 volts 


for a short time,” Dr. Tuve says, Dr. 
Coolidge, of the General Electric Com- 
pany, he adds, has perfected a ““eathode 
ay” tube that works at 900,000 volts and. 


will probably go higher. Within the last 
few months Drs. Lauritzen and Bennett, 
‘of the California Institute of Technology, 
have made one which has operated several 
times at a million volts: and s0 the quest 
continues, with promise of success just 
‘tround the corner. 


‘HAT will it mean to seience and in- 
dustry’ when, through such tu 
five million volts or more is turned loowe 
‘The scientists’ concern, of course, ix to 
see what will hay familiar sub 
stances, placed within these | vacuum 
tubes—whether they. will turn into new 
‘substances before their eyes. But several 
other things may happen, of tremendous 
practical consequences. 
For example, such tubes would produce 
X-rays more intensely. penetrating than 
ever before imagined. X-ray 
be taken through a whole 
Ming: Others could show Haws in 
ings many feet thick, as compared 
the present effective range of only a 
few inches. Not alonein industry, 
but in the science of medicine and 
ith the new. super-vo 
eee ee, cecal 
portance. The effect of such high 
Yoltage applied to a human being 
is utters posal to predict, 
are the Carnegie Instn. 
mexperts the only onesengaged 


in the quest. Ina little steel- 
sheathed lightnis cabin 
near the sum eneroso, 


8. 6,000-foot 
the Swiss Alps, three bold: Ger- 
sans ar aka ready ue ofthe 
most daring experiments in 1 
history of mankind. ‘They pro- 
(Continued on page 148 
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‘Armored Ships Win Thrilling > 
Battles with Polar Ice 


Flirting Daily with Death, They Smash through Frozen 
Bagriers.to Vanquish the Earth’s Farthest Sbansholls 


BASIO 


OMEWHERE in the 
South Pacific, Com- 
mander Richard E, 
Byrd and his party 
of fifty-five adven- 

‘turous men have finished the 

first Inp of their two-year 

‘Antarctic expedition aboard 

the ice-breaking whaler C. 

‘Ay Larven, largest ship of 

its kind in the world, 

‘Tothishulking, awkward. 
ooking giant, battered and 
torn but never conquered in 

2 hundred battles with the 

frozen seas, the explorers 
eotred thls Hey hee 

‘equipment, and 

Tie high hopes for success 

when they started out from 

‘Lox Angeles last autumn, 

Commander Byrd, chose 
the C. A. Larven for his ex- 
edition” because of its 
powerful build and its ree~ 
gra as an iefighter. The 

pe of vessel farniliar to 
Roiereage coen trove 
oul he of no more use in 
making a voyage throug 
ternal ice than 

balator would be in'an at- 

tempt to eross a desert. 

dint few days before the 
departure of the Byrd expe- 
dition, first reports reached 
this country of the stirring 
adventures of the Russian 
ice-breaker Malygin, which 

mnetrated the ley wastes 

North last summer with ite swstership, 

the Krassin, to rescue General Umberto 

Nobile and his crew of the airship Italia. 

Jater it pure van sear for Rol 

ent ‘orwegian polar explorer, 

‘who lost his life attempting to save those 

of the Italians 


BOUT the same time, too, the US. 
Coast Guard patrol boat Marion 
returned from a. two-months” expedi 
to the waters between: Labrador and 
Greenland, during which an oceano- 
graphic survey yielded a wealth of im- 
it findings, among them the fact 
that the Arctic ‘climate, temporarily at 
least, is getting milder and may continue 
to lose some of its rigors. 
All these events served to focus atten. 
tion on the obscure but hefoic part played 
in scientific exploration, navigation, and 


heroes who risk al 


By ROBERT E. MARTIN 


ert ia 


‘would be impossible: 


and his men would have 
perished: the Poles never 
‘would have heen discovered. 
and the year’s season of 
navigation, as well as the 


‘would be considerably cur: 
tailed. 

‘The United States has 
ice-breakers in service on 
the Great Lakes, along the 
coasts and on inland Mraternays to keep 
the lanes of navigation cut. 
tere the Const Guard Blythe North 
Atlantic, where they locate icebergs and 


‘warn mariners of the movements of these 


+ narrow! 


YOU have ever known the thrill of adventure, the floating mountains. Every 
battle against odds in the uncharted places of the 
world, you'll find this article of absorbing interest. 

No fiction can compare in moving incident with this °° 
modern saga of the great white North. Itis a story of “Sys: 
to conquer the frozen seas. 


so often, as in the recent 
case of the Marion, they 
used for study and 


"Through its rescue of 
Nobile and his men, the 
Krassin, a Russian’ ice- 
cutter, won world-wide 
fame overnight. But the 
name of its sister steamer 
‘was not even known until 
the story of the Mal 
hardships, was brought 
‘Americs through the Soviet 
Union Information Bureau 


too, 
itself with gory on a trip 
filed with perils and thrills, 


HILE most of us, in 
- sweltering heat, were 
l= preparing for Fourth of 
july celebrations, the Maly- 

gin was ice-bound. se 
times and went through 
two terrific storms, during 
ane of which it 
escape 
shipwreckon Hope 
Tanda rock 
inland in the Aretie 
never before vise 
ited, ‘Time and 
‘again the bewil- 
dering fog of the 
Far North threat. 
ned to engulf the 
ship. and its crew. 
With a Junkers 
plane and. pilot, 


MM. Babushkin, aboard, the Malygin set out 
fon its rescue’ mission from Archangel. 
When it returned to port, the boat was 
battered almost beyond recognition, and 
the aviator had made fifteen flights over 
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‘wall of ice four and a half feet thick, the 
A vessel came to a full stop. 

Tt was midnight, ‘The ship was thirty 

miles from the island. ‘Three. hours 

Iater another attempt was made to break 

- through. By dint of herculean labor, the 

ice-breaker battered her way for seven 


HEN the weather cleared a bit, 
{ Hope Island was sighted, a black 
| . granite mass. But the route to rescue 
lay beyond the island, around it and to 
the north. Foyn Island, where radio 
itches had reported the camp of the 

ik "screw, was situated nearly 
miles from King Charles Land, 


orth of Hops alan, 


the Majyyin fought 


en it was 
to send out the plane, Babush- 
accompanied by a mechanic, a 


hydrographer, and radio operatr, tok 
off from a hastily constructed scaffoidi 
But fog suddenly swooped upon both 
ship and airplane. Babushkin, then 
thirty’ miles, from King Charles’ Land, 
returned. Shortly after the aviators 
were back on board, © radio report was 
received telling that Amundsen was lost, 
‘At midnight of the following day the 
plane took off again on what was ex- 
Pected to, prove a sichour flight. ‘But 
teen hours of anxious waiting fol- 
Towed! In that time, fog twice completely 
enveloped the ship. ‘Then the plane 
returned. ‘The aviators were safe. ‘The 
Had reached "King Charles Land, and, 
after frightening off three polar bears 
= hhad cached gasoline cans and plante 
the red flag of the Sovie 
Be ‘ ‘A couple of days later, motors having 
the ice and once had been lost for five and plunged with all its might against een overhauled, Babushiin started on a 
tga, On each of Ws tripe Bebushkin had the oes ‘At such times, the whole ship direct fight to Foyn Island. An hour 
to resort. to the dangerous expedient of shook and its beams groaned in protest. after he took off, radio contact between 
taking off from the ice and landing on it ‘The men aboard began to wonder whether the plane and the ice-breaker was broken, 
in, At one of his perilous hop-offs, the the boat would ever make Hoy 


Potato shoot a polar bear that tried ite fst objective, and to fear RING the five days that followed, 
to climb one of his wings there ahead of them the crew of the | L) when no word (rom the plate wes 
a the beginning, ll went well enough. Talus might be dying. received, the Mafygin, jammed in hy th 
The Molyyn punted «path through x oable at Tat to smash through «fe eaped shipwreck on Hope Toland 

dvsemifrozen substance by what seemed, miracle, ‘The 
resembling porridge. But soon, ico-breaker lay" helpless, motion- 
fs Captain Cherthov steered " less, waiting, Slowly countless tons 
northward course, huge ‘of ice crowded loser. ‘The. wind 


appeared, rumbling ay PA) howled in'the rigging. Enormous 
funinst the ship's sides and ‘ DUPHRNUMEIE flocs, climbing higher and higher 
hitting the timbers with thun- like monstrous white beasts, ground 
i era - ‘against the groaning ship.” fnsida, 
the Afalypin's partitions began to 


rey now and then the 
Malygin stuck, backed water, 


And always the pitiless, blindi 
Hare of enless Arete 
fee “nr ‘the ae 

(sans Areal ee 
Feld. approached. nd 
splintered the hull. An- 
other one, still heavier. 
‘The ship’ was tied up 
with huge” hawsers to 
anchors of ice; made 
fast to giranic fo, 

icauwhife, the reo 
‘operator stuck to his 


Lalts The iestreing whaler C.A. Larsen, of 
Commander Byrd's Antarctic expedition, the 
Target sip of te Kind. Tops W. 8 Coot Guard from Shea 

al boat Marion, teaming past a Greenland Ingeage {Tom q 
Sacer during recent Artie survey Abowe: "Seek Amundsen to, 


Recording water temperstare trom the Marion. (Continued on page 154) 


it 
What the World Owes to 1928 


Leaders in Many Fields of Applied Science Tell of 
the Year’s Most Valuable Contributions to Progress 
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AVIATION 


Axexaxper Kiemry, Se.M. 


Proto ow Yo Uoiroty 
N AIRPLANE 

ihe moet striking ad 

ai vvance has been in 
the cruising speed 


of commercial 


* 


two years ago, Now the operators de- 
‘mand 130 miles an hour. “The advance is 
fle mainly to refinement of strearaline, 
‘The commercial airplane begins to kok 
more and more like a racer. 

In ela safety; siifcant sep is 
{nereasedl experimentation with the le 
ing edge sot, 
guard against t 


ps the greatest. safe- 


the power 
event of the 
Packard Motor Compeny’ of an ai 
cooted. radial Diesel engine, weighing 
only three pounds per horsepower. ‘The 
ireater economy of the 
far greater range for the 
se of heavy fuel in the 
ireatest protection against fie. 
Tterest in the autogiro has been re- 
vived by its flight from London to Paris. 
‘There has been_a tremendous revival 


‘crossing of the Graf Zeppelin was check- 
fered, many authorities regard the air- 
ship as the only craft for traneAtantic 
travel. 

Tt iy gratifying to see the enormous 
extension of American Air transport. 


ft 


COMMUNICATION 


R. W. Kixo, Pu.D, 
ater, Bi Byam Pehl Joarsal 


ing event of 1928 in 
the communications 
art was the joint 
meeting of some 
1,000 ‘engineers in 
New York and 300 
lectrical engineers 
inLondon, the trans- 
‘Atlantic telephone 
me tying the two 
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fEoeps together atmost as though they 
nin one um. During its 
second year, trans-Atlantic telephone 
traffic has grown rapidly and the first 
supplementary” short-wave channel to 
‘earry the rising load was, opened 

Developments of previous years are 
finding expression in the continued 
growth of the telephone cable network 
connecting important cities, about 2,000 
miles having been constructed during 
the year. Carrier types of telephone and 
telegraph circuits are assuming great 
importance and during the seat 5 new 
carrier ti ‘system for 
fine Troe Hy to"900 miles fr Teng 
was widely installed. 

In the entertainment field, the tele- 
phone companies have made, new ad- 
vances in the adaptation of circuits for 
ying broadcasting stations together. 

new art of talki 
which bids 
avuteal hat has 
acoustic: ratus that 
inthe commication art. Scarely 
less spectacular may finally’ be men: 
tioned the sending of television images 


by sunlight. 

ENGINEERING 

By F. W. Prex, Jr. 
Conoaing Rater, Graerel Bite Company 
AT have 
been the 
most important ad 
ces in electricity 


ip with almost ev- 
ery phase of human 
activity has the sub- 
ject become. 
Among the 
accomplishments of electrical engineers 
in the past year must be incinded the 
remarkable advances which have bro 
rue nearer the day of practical 
vision, meeting of electrical engi 
hers in London and New York by radio 
telephone, the televox for automatically 
controlling electricel equipment, the 
athe developmen of the, 908.000 
c nt 900,000. 
volt eathode-ray tube, the solution of 
stability problems of long-distance high- 
‘voltage transmission, the ~30,000,000- 
cycle Lihe with ten-kilowatt output, 
Photo-lectric tubes of greatly increased 
sensitivity, perfection of the radio beacon 
for guiding aviators. and the establish- 
rent of the study of lightning on a truly 
engineering basis. 
Commercial installations of highly 
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efficent hydrogen-cooled rotating 
fnent, generating stations. designed 
turbines using 1200 pounds steam pres 
‘sure, decided advances in electric. weld- 
ing. further fields invaded by electric 
heating, new speed and eflicieney records 
hy electric ships — these and many more 
advances must also be included, 


A 


PHOTOGRAPHY 
C. EB. K, Mees, D.Sc. 


Lebaron: Bosman Kodak 


HIE 

in photographic 
progress. shown in 
1027 have develop. 
ed further during 


the past veur, 
Panchromatie 
film sensitive to all 


colors has almost 
displaced the old 
lor sensitive 
for the produce 
tion of n pictures. Re- 
versible panchromatic film for the anne 
teur n 

the market and is rapidly 


cedure is by no means standardized, but 
it is evident that the recording of sound 


‘of in monochrome. ‘The process involves 


‘only the addition of color filters to the 
wr and the employ- 

film. ‘The results 
wed as of excellent 


Samer and po 
iment of a spec 
been generally 
quality. Di 
festrction of the siz of image owing to 
{es of light by the absorption ofthe filters 
are confining the process to the amateur 
field for the present. 


TRANSPORTATION 


Frep W. Sarcexr 

President Cheon end Northern Rainy Company 
THE year just past a pound of coal 
hus been made to move a ton load of 
Freight 7.74 miles, while in the previous 
year pound of coal moved a ton 7.4 
imiles. That is gain of about five per 
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HE year 1928 passes into histor 
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» 


What was its importance to you and me? By 


what great discoveries, useful inventions, and gifts of knowledge will it best 
be remembered? We put these questions to recognized authorities in the various 
asked them to tell the readers of POPULAR SCIENCE 
MONTHLY briefly what, in their opinion, were the outstanding advances of 
the last twelve months. Their interesting answers, which appear -on these 
pages, will aid you not only to keep in step with the front ranks of science, but 
to view with new understanding the prospects of still greater progress to come. 


fields of science. We 


cent, seemingly in- 
‘significant on its 
face; yet it meant 
saving of 3,800,000 
tons of coal. 


rol is coming, 


cary promise 


ter freight cars are, becoming 
ily ured faans ast have, bane 
terminals and installing hump 
ith electric automatic car re- 


Elmer Sperry appears to have de- 
veloped an'elecrical machine that will 
Alotect possible Haws in stel rails. And 
T think’ we have learned that we can lay 
rail seventy: feet in length inatead of 
thirtyenine fet, thus reducing the mum- 
ter of rail joints and otherwise providing 
setter an a smoother tack 

tiperheatersayphons, back pressure 
steam gages, better boxes and grates, and 
larger ‘power units have improved the 
eam "locomotive," Gaselcetrie and 
cul cars have been introduced, largely 
on light ranch line runs and. may 
iraduaily supplant the steam locomotive 
for certain tlasses of terminal service: 
brit for general heavy awitch and road 
haul buslness the steam locomotive has 
yet no equal either in economy and 


efficiency. 
Re 
RADIO 


Daviw Sarworr 
Velie derporcion ane 
NE rai at 
1028 iy 
eines tron the 
tion 
en 
nieeed 
{nthe laboratory. 
Chet then 
velopments was 
perfection of the 
KC. tube. 

‘The use of radio in the home has been 
reduced almost to the simplest terms. 
The new A.C, tube has stabilized the 
‘operation of the modern receiving set. A 
Pasay imesh Source of power 

been made available for radio from 


peri 
othe 
of 
gineering 
alread; 


the electric light socket. Problems of 
installation, operation, and maintenance 
have been simplified. "Other refinements 
have been in the direction of unicontrolled 
tuning processes and better tonal qual- 


hhas "been. widened. by’ the 
tion this far of short-wave chan 
But there are many 


Lit research determines ‘the best 
qd ‘transmission and experiment 
teaches us how best to utilize them, 
television, despite technical progress made, 
ust remain primarily a laboratory 
development. Demonstrations made dur- 
ing the year, however, showed marked 
progress in the electrical and mechanical 
components of sight transmission. 


@Q 


ASTRONOMY 


Hantow Snarcey, Pu.D. 
Dieter, Mareard Oberstery 


Cee sae ae 
table above all 


things in instrumen- 


in casting a glass 
disk nearly seventy 
inches im diameter and eleven inches 
thick. to be made into one of the largest 
telescopic mirrors inthe world, at the 
Rushing Oervstry, Duigeem, Obie 
‘new sixty-inch reflecting telescope 
for the southern station of Harvanl 
Observatory has been nearly completed 
and. will be erected, during next year, 
near Bloemfontein, South Africa. "This 
will be the largest telescope in the south- 
cern hemisphere. ‘The Dina Foundation 
of Paris is reported to have assured the 
Bit to ance of s great Alpine ner 
tory, equipped with 
ect Site totaling’ lout ball 5 
‘dollars have been made for the 


‘8 200-inch reflector, the greatest tel 
of the world, planned for California. 
Among the notable noninstrumental 


Milky Way, and discovery and measure- 
‘ment at Harvard and Hamburg of clouds 
of galaxies at distances up toa hundred 
aillion light years, 


CHEMISTRY 
grav D, Lirrue 
Chena Boone eek Fer 

NE cannot, do 

‘more than indi- 
cate in the briefest 
way a few of the 
more important 
sults of the year 


2 i: 


chemistry of eancer, 
rere has been & 
Yep otable avathess of cane sugar 

we production of alcohols and other 

mds from petroleum and natural 
‘an accomplished fact, 

"hers, the lightest known. metal, 

isa pecare i caeh tin ad 

1 process leveloped for plating 
num on other metals, 

it has been demonstrated that wrought 

iron can be produced on a large scale 


‘without paddling 
‘The year has brought: many proposals 

for the’ ulliztion ‘of cormtatka and 

other agricultural wastes 

vials. for industry, a 

cing devoted tot 

protein foods from yeast. 
Vitamin D, an essential constituent of 


AUTOMOBILES 
Auynen,Reeves 
sina LSE Commer 
HILE no out- 
velopment macked 
‘al 
1928, trends were 
important, the most 
obvious relating to 
body stsle. Dane 
Fashion has added 
her fickle influence; 
(Cont. on paged) 
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Must We All Wear Glasses? 


Surprising Tests Show Why More than Half the World Now 
Need Specs”—Interesting New Facts About Your Eyes 


VERYBODY jn the world 
threatened with spec 


tacles, 
“The percentage of peo 

pile whose eyes are already 

msi increases daly Newly 
‘of & group of typical schoo! 
children tested few weeks ago by. 
the United States Public Health 


ped ton Op 

iption Opticians, more than 

half proved to be in similar need. 
In England, R. C. Raphael, of 

the National Institute of Industrial 
Paychology, recently estimated the 

‘bad eyes in the wor! 

‘as between fifty and 


urged that every eye found to be 
even slightly imperfect be corrected 
immediately by glasses; - which 
would mean these eye aids for 
almost everybody, since oculists 
report that absolutely perfect eyes 
fre virtually unknown. 
“More significant still is a recent 
Batic esperiment, just reported 
governmental ‘scientific or- 
fztfon, the Industrial Fatigue 
‘Board, Going into two 
typical workshops engaged in fine 
‘work, experts of this board per- 
suaded every employee to put on 


—By E. E. FREE- 


rumment above, are merely part" of 
1o burden yor Sos 


And yet. Dr. E. L. Jones, an authority 
on ‘nervous iisoniers, announced re 


this article are of importance, to every 


man who strives for success in 


aepaty fitted glasses, whether he 
ly needed them or not. ‘The 
a 
ie Sot oe 
workmen turned out more and 
better work than ever before with- 
out being a bit more tired at the 
end of the 3 most of them 

Reco 
tired. Geenslacererreern proved 
Sine ecient et 
pr aie ceceiitine 
role taal 


)M this to compulsory glasses 
irerey seen one 


every citizen, is not an unthinkable 
step. The time may come when 
every human being will be fitted 
with glasses on emerging from the 
erudle; when no one will think of 
appearing in public without hit 
glasses any more vould 
Sut now without his clothes, 
"The usual idea is that all this 
indicates deterioration of human 
‘eyesight. We remember Abraham 
Lincoln studying law books by the 
light of the cabin fire or Daniel 
Boone and Kit Carson recognizing 
friends or enemies twet 
away across the plains. 
wwe say, no longer exist. Too muck 
reading, or artificial light, oF some 
other modern circumstance, 
ruined American eyes, Still clearer 


Samuary, 1929 


id Carrol B. Merritt, New 
York publisher, recently, is the public's 
insistent demand for larger and larger 
type in newspapers, “magazines, and 
books. Small-print "books, considered 
satisfactory by our grandparents, will 
neither be bought nor be read by 1 
weak-eyed generation of today. 


ISby no means certain, however, that 
modern eyes are really worse 
those of our grandparents or even of ov} 
remoter ancestors of caveman times. 
Imperfect eyes are nothing new. Two 
erierations agothe great German physicist 

fessor Helmholtz is reported to have 
said that if any optician sent him an in 
strument so imperfect as a human eve, 
he would send it instantly back. | ‘The 
Ttalian_ astronomer Galileo, who died in 
1642, is said to have made a similar 
remark. 

But such criticisms judge the eye as 
though it 

pe, 


: 
John 
cently, the human eye is 
struments in one, Tt 
automatic focus adjustable from an in- 
finite distance to three four inches. 
Tt has a range of sensitivity, without 
either overexposure or underexposure, 
ics ise 

creeds = 
eter Dauner asec 
imeter, a stereoscope, and a range finder, 
all combined. 


ND all these separate instruments are 
‘contained in the same tiny, mobi 
sphere less than a half inch in diamet 
Tike the jack-of-all-trades who is 
ul man to have around afte 
any other emergency, the 
in versatility what it lacks 


for perhaps a million years. Possibly the 
present world-wide failure of eyesight is be- 
‘cause we are asking too much, not because 
‘human eyes are going back on the race. 
‘The new British experiment with 
lasses for every worker supplies a clue as 


How wagon-wheet chart appears to 
‘an astigmatiam sufferer, Spokes ate 
‘ten clearly only” In one direction. 


(A that we ask our 

if nowadays to do mee 

— accurate focusing than 
ever before and that we 


insist on maintaining 
this focus too continu 
Tn addition to 
age-old work as 
the body’s jack-of-all 

trades, measuring col- 

‘ors and estimating the 

intensities of light and 

fixing the distance of 

objects in front of us, 

wre demand that our 

long-suffering optics 

cbave. with’ all’ the 

precision of perfect mi- 
Eroscopes or telescopes. 

me= It is as though some 
_— apartment - dwelling 


on top of everything else, an expert piano 
tuner and able to fix the radion 
‘Two kinds of work were included in the 


in thre 


of the 
First, any defects 
her's eves were determined 
and allowed for. Next. the worker was 
given a pair of spectacies, the lenses of 
which were adjusted not only to his own 
eyes but to the precise distance of his 
work in front of him. ‘Thus the strain of 
keeping his eves focused on the work was 
avoided. Hissecing was done at precisely 
the distance and adjustment easiest for 
his eyes. It was as though an ingenious 
photographer intending to take a great 
many pictures all precisely alike and at 
the same distance, should construct a 
camera focused permanently for that 
distance and adjusted precisely for that 
d of a photograph. 


of it in or out very 
‘carefully and exactly 
until everything is pre~ 
cisely. in focus on the 
sensitive plate. ‘To do 
this perfectly. as every 
amateur photographer 
knows, is not easy, 
even with accurately 
ground lenses, precisely 
cut screws, and heavy 
metal guides to hold 
the camera box ahso- 
Tutely true. Still more 
difficult is it with the 
human eye, which is 
merely a sack of flex- 
ee Save Se 
tended by liquid am 

not held by: anything 
rigid. Even the lens of 


4m succession, It is as though a photog- 
sephee (ied to aks ot ca phate 
say using a lens of tal tin 
rank oa the mocth of «rubber bck water 
bottle to act as a camera, 

‘So long as mankind never had to look 
at anything much smaller than animals 
to be hunted or joints of meat roasting in 
the fire, which were the tasks of Papa and 
‘Mama Caveman, a poor eye focus made 
no great difference. 

But times have changed, Everybody 
reads type, much of which in spite of Mr. 
Merritt's emphasis on its prevailing en- 
largement, is till far too small for average 
eyes to focus on in comfort, | Nearly. 
everybody has jobs requiring close and 
accurate vision of machines or fabrics or 
something, We have come suddenly to 
demand of little brother's camera: the 
same grade of work that a hundred-dollar 
professional instrument would do, 


INTRARY to what most le be- 

Tere, oe a the i of ¢ e Muna 
‘eye which plays the chief part in focusing 
ii. Tf our eyes had to depend entirely on 
their lenses the eyeballs would need to be 
nearly three times as long as they are, 
which would make them stick out an 
inch or so in front of the face like a 
Jobster’s. In reality, about two thirds of 


done by the front surface of the eye ite 
self; by that transparent, sensitive mem- 
brane called the cornea, over which the 
tears flow and which hurts so painfully 
when the eye picks up a cinder. ‘This 
‘comes is curved, like the bulging front, 
of a lens, and it acts in the same way. 
This explains why it is s0 difficult for 
human eyes to see under water. If water 
instead of contact with the front 
surface of the eye the cornea cannot, per- 
form its lenslike duties. The job of 
image-making is thrown entirely on the 
real lens inside the eye, and usually 
proves too much for it, Accordingly, the 
eyesight of a diver with his eyes open 
mder water is always blurred and im- 
fect, as though he were wearing glasses 
‘out of focus. When an eye isin the 
r the lens needs 
merely to help. the 
‘curved front surface, 


‘more than ‘the work of making a useful image on the 
jer sensitive nervous retina of the eye is 
embsing 
ps. 


its ehiet duty being to 

change the focus 
(Continued on 
page 156) 
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A Fighting Skipper of the Air 


The Enthralling Story of Dr. Hugo Eckener, Master of 
gre Giant Graf Zeppelin, the First Air Merchantman 


518") 


AFELY stored in its home hangar 
Graf Zep’ large treat fa 
patie and the world’s first 
commercial dirigible, rested after 
her record-breaking eastward Atlantic 
petlicrta T 
Greeted with booming of cannon and 
ringing of bells follos 
‘oceanic flight accomplished in seventy- 
See aekis tated ar cote et 
eat cankip tel an cated Ger 
‘man population with hopes of the 
speedy establishment of a regular Zep- 
pelin service between the Fatherland 
bg tn this country, 

"The Graf # arrival in Friedrichshafen 
occurred just three weeks after her de- 
fartre ents tp tothe Unie Sates 
and back, Reviewing the journey, 
which had been undertaken to demon- 
arent possibilities of areas 
trent seg a ita 

riers, kener, desi a 
Daler and. Omnmanter of the 
air liner, while confident of a rosy 
future for great aerial ships, did not 
" ypear to share the unqualified en- 
ral rep ea 
both the out- 


upon landing, that q strong 
er disgbles will have to be bult before 

passenger service ean be esta 
Tished with fair expectation ‘of con- 
tinued safety and success, 


nion of his tallied with view 
to me shortly after hi 
mn this side of the Atlantic, 


1us of seeing the latest wonder of 
the air, and more especially of meeting 
‘the man who constructed her and 
ed hier safely across the water, I 
went to Lakehurst, N. J., where the 
huge Naval hangar, harbor of the 
proud Los Angeles, was to house the 
Graf during her stay in America, 


T WAS 5:38 o'clock of a bleak and 
chilly autumn evening, when the 
Zeppelin touched American soil after 
a storm-ridden voyage from Germany, 
during which she covered 6,300 miles 
in one hundred eleven and one-l a 
inane fight The bulder and spe 
eeeorictvar tear 
of this new leviathan of the ana of 
af sete the Los eh ae Peket ted 
stepped down on terra firma and quickly 
crossed the field to the hangar. 

Of generous proportions, gray-thatched, 
Aen gerd 
sailor more than a fiver, an admiral rather 
than an aviator. ith 


By ARTHUR A, STUART 


his merry blue eyes and ready smile; with 
his air of welled solidity that did not 
dulP a definite sense of thgrough-going 
cfficiency, he needed but an opulent velvet 
costume, sword, and buckled shoes to 
‘seem an incarnation of one of Rem- 
brandt’s or Van Dyck’s portraits of 


‘A close-up view of the gant dirigihle Graf Zeppetin 
‘to touch ‘the soil of America, 


HTH the conquest af the air 
ine loud mew ad ice 
terest Aigures comand wortl 
wide attention. Of these modera 
Colimbuses, few have ea 
bli imagination more t 
jaunty skipper who Tilt and 
ted the huge dirigible across 
Hermereph htlaatic. sind back. 
lore the pletureeque 
of Dr. Hugo Eckener and his dea 
matic adventures. 


seyenteenth century Dutch burghers. 

This portly man, radiating power and 
good nature, is the master skipper of the 
air, the idol of the German people. and 
the hero of two continents. 

As he entered the huge naval hangar, 
he caught sight of the Lar Angeles, which, 
as the ZR-3, he piloted to this country. 
four years ago. He made a gesture of 


ggeeting toward the airship the United 
ites won as a war prize. And a broad 
sinile overspread his features as he ex- 
Claimed: 

“Da ist mein Schats!” 

Literally translated, the German words 

meant: “There is my, tredsure.” But 
colloquially, “Schatz” is often used in 
the sense of “sweetheart,” And so, in 
the American vernacular, what Dr. 
Eckener really said was: 
Yes, sir, that's my baby 
is eyes’ caressed the “baby” —a 
{656-foot one!—with a glance as proud 
and tender as any father ever bestowed 
‘on his child. 


HE gesture, the words, the affec- 
they all were typical 
ig," jovial Commodore, wh 
ite his many university degrees, 
his commanding position as head of 
the Zeppelin Works at Friedrichshafen, 
his achievements as sient 
engineer, and his unique accom 
Ses aussie of he 
largest sirerft ever conceived, has re 


Known that “der grosae Luft a 

taen” (the great air eaptain) had ap- 

pealed to his people and 

foe financial abd in bu 
Ux nly soul offered bi 


Lighting it with claborate care at 
drawing the first puff, he sighed with 


cyt 
days! 

ldom have T seen so much relish 
and enjoyment expressed in a hu 
countenance. 

"Then he was ready to tell the story 
of ths More et Jr thong bead 
hundred eleven and one-half the trip 
required, he appeared fresh and u- 


TOLD how he undertook the 
‘voyage regardless of bad-weather 
‘warnings to prove the air-worthiness 
of hisgreat shipasa passenger liner and 
rail and freight carrier. And proudly he 
‘cmphasized that “the little accident,” as 
he called the ripping of the port horizontal 
stabilizer in a storm 2,000 miles out over 
the Atlantic ocean, had served to help 
him prove his point! 
For the most part, he spoke in correct 
English with a strong Teutonic accent. 
But every so (Continued on page 125, 
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‘The trim Travel Ale biplane, widely used for private fing. You can 
oot it by the short lower wings. the upper wine notch above the 


Dl's cockpit, and the oronounced wagaer 


which the wings are wt 


tnearty ninety miles an hour, and ia popular ship with private pices 


Iwhich tian been found eapecllly adaptable fe 
yer. Te au wing eprend of tirty-cwo fet 
Ihorepower motor. Althowsh aot parcalay 
‘ar of handing make fe well sulted to the beginner's fre attempts 


el 22 


famous trae Atlante ‘plane Spirit of St. Louis, carries Ave. pet 
‘coe i fn cabin and tenes at eruning speed of 108 miles an hour 


84 compromise between monoplane and biplane—the Buhl “Air. 
lane with rom fo fur amen god het. 
(sderable agar’ Tee 200-horspower motor divert at wcruiaing speed of 


35 
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Stout all-metal cabin monoplane 


‘Pht adel above wil carry fourteen  peseengers 


‘Ac the left a u Laid theeeaenter Biplane The ‘Douglas commercial: monoplane — 
Sache Aspenty erat leper fer See of te few ayn of ‘pen tne 
Sevate and commercial service, and Tingsd planes. A biplane model of the 


SSTERELS GSS Gatecc cr rece, Sane mth Seward in coring ale mal 
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A commercial brother of Army bombers —the tea-pamesger Keystone 
“puthiieder” cabin biplane—taking off at St. Thomas, Virwin Islands, 


THEY FLY 


¢ thee-teater, the Stearman biplane. Tt short lower wings 
sod shock mbeorbing struts for rough landings will help you to entry te 


or 
SWIM 


Benind the wingrend coco 
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Ships of 
the Navy’s Air 


a rorvian scesce mowracy — 


Sidelights of Air Progress 


| Ses May, 1926, the planes of 


one of America’s largest air 
transport concerns have 
flown more than 3,000,000 miles 
without injury to a passenger or 
loss of an ounce of mail or ex- 
press. Aviation owes its wonder- 
ful records of service not to any 
ticular invention, but to 
uundreds of valuable ideas like 
those described on these pages. 


New Helmet for Pilots 


‘The latest improvement over 
the cumey “football” headgear 
| ‘ce worn by plot a thin ght, 


To Gide Byrd Flyers 


When plates ofthe Byrd Antare 
tie" Rapeition ‘beg thelt ex 


ome ting helmet ffl 


Their loention ‘quickly’ and ac 
orataly. Ralph Bhropsh 

shnioant navigator of the expe 
‘nay in shown tating he dave, 


| Tnyents Magnetic 
“Altimeter 
‘ 
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Gliders and Autogiros to Go on the Market—The 
= New Bomber—Advances in Flying Science 


sition secctema Cente: 
formed corporation plans to establish 
what in probably Acherion's Brat glider 
factory. Its aoe motorless model, towed 


thine. A’ more advanced. training 
‘craft, and other soarers for 
despots, wil flow ae. 

ing as a sport in this coun- 
try received tremendous impetis from 
the recent Massachusetts glider flights 
‘of German experts, who declared that 
the United States abounds with ideal 
‘country. ‘The new manufac 
toring firm, created to meet the de- 
man ders, numbers among its 
{Trccorg Rdward Stimon, Wins By 
Stout, Capt, E, V. Rickenbacker, and 
‘other ‘nationally prominent. figures in 
the aviation and motor words. 


New Bombers Fly High 


W bombing planes which the 
NM rrcay seuss ieeosh Seeig ts 
‘year will be able to drop their 
‘deadly’ missiles from an altitude of 
‘more than three miles. ‘The new high 
ling’ will place these eraft farther 
rom the effective range of “archies,” 
of antiaircraft guna, according to Air 
Co oes. “Frnt bombers have 
1 high-flying limit of about two mil 
Moreover the new craft wil beable to 
drop bombs 200 or 900 miles from its 
base, an advantage of more than 100 
mies over the ober pe, 
‘Such planes are likely to eause new 


ining i inte 
‘chanical ear” developed some time 
todeect the hum of approsching bomb 
Karlee ey sly agen 
single weout 

cotik net by. iis for then thowns oot 
Thesounds of the bombers motors 


Will Market Autogiros 


IGHT autogiro planes are soon to be 
marketed, ao to Juan de In 
‘Cierva, inventor of this novel “windmill” 
type of craft. In initial tests at Hamble 
dice, Sieand, tes ate meta 
F eighty horsepower. 

"The'new mote js indlar to the larger 
autogiro in which De la Cierva recently 
rade a successful 1,500-mile tour of con- 
Ainental Europe, as desenbed last month, 
in Portnan Scrzxce: Moxtutx. 


Warns of Flying Ailments 
TLL man's physique and person 
say aoa W oritien bacon 

common as motoring? Grave flying ills 
fray. become. general, in the opinion of 
Tent. Col. Levy ‘M. Hathaway, Chief 


Flight Surgeon, U, 5, Army Air Corps. 
At least two serious ailments peculiar to 
aviators have already been noted. by 
@ Stigules te based on hi observations 

re al oe os ft Sl, a 
Neatly all veteran pilots are deat to 8 
certain degree, from continued exposure 
to motor roar, though all had good hear- 


ing when they entered the service, Eye 
strain and unl ‘muscles follow 
the pokonged eagieyed wg of day and 
night flying. Other may be 


permanent 
Bee it any. However, he has noticed 
2 ‘of neurosis, or nerve affec- 
| among aviators, 


Water or Air Cooling? 


TRE cept it 
Spee 
‘water-cooled engines, according to L. M. 
Woolson, Packard Motor Company aero. 
Sa ees 
oe, Site eam 
ia ta ae 
eaeceerricerat 
on ae oe 
gee Face | 
power plants can be permitted.” 
Sees ee 
ae aes 
inet oe cee 
oti oes at 
weight; its simplicity and freedom from 


many transocean fights: its rapid warm. 
ing up, and its lener vulnerability from 


projectiles. ‘of water-cooled 
engines, on the other hand, emphasize 


that these can be with less wind 
resistance: and that there is greater Tati- 
tude in the design and placing of the 
engine, since adequate flow of cooling 
air is no longer required. 


Novel Launching Device 
LIDING planes into the water from 
shi decks, v0 that they can takeoff 
iirengh the Invention fb ecan we 
gineer named Hammann, In this plan, 
‘which aims to rival the present method 


‘of launching planes directly with cata 
re ‘a slanting” platform extends 
from the ship's deck to the water's 


cole. A section of sal servet as 8 
sort of cradle to lower the plane int 
Hioccieser te W sberd pein 

‘Tests of the new scheme arin 
Bross ea, Wamemuende, on, the 
Balt ‘The North German Lloyd 
‘steamship line has loaned the liner 
Roland for the purpose. 


Cables to Guide Planes 


PCTRIC cables buried, under 
ground would guide airplanes 
‘across treacherous mountain ranges 
‘and into airports, ina new system 
devised by a French inventor named 
lath“ Delicte instruments inthe 
plane's control eabin, Loth says, co 
Erable the piet to fallow earth 
Cable 8.000 feet bencath him. 

‘A similar system has been success 
fully tested as a means to guide a ship 
into a harbor. “Here the guiding elec 
trie line is sunk to the sea bottom. 


Dispel Fog by Heat 


RTIPICIALLY warming the open 

REM over a landing Bed i the 
latest weapon against fog. 
ments areas up to 200 yards 
hhave been cleared in this _wa 
Albert E. Hegenberger, U. 8. Air Corps, 
recently told the aviation section of the 
National Safety Council. However, it 
remains to be seen if this method is con 
mercially ble upon a large seal 

‘Alt ‘calculations indie 
theoretically, thirteen tons of coal an 
hour should lear a $00-yard-square field 
‘of fog of average thickness and drift, in 
practice more might be needed due to 
the heat’s dissipation in the open air, 


Tragedy Follows Record 

HE fog got, Capt. C. B.D, Collyer, 
Tete globe-cireler, and his pas- 
senger, Harry Tucker, the other day, 
Ther famous Lockheed plane Yankee 
Doodle, holder of two eross-continent ree- 
ord, aed i fog upon ano 


Fig had bettered om 
for peoty crosiog of the Uael Base 
pakpeye= city few a before, 


making the New Ye 
in twenty-five hours. 
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Detectives of Science Solve Mysteries Buried for Centuries 


Lost Races g Live Again! 


~ 


logy, whos 
ted here. It is the story of fa 
inge Mayan 

of treasure, ages old, dug fron 
4] deserts of handwriting clase to veal 


ed 
ds of the 


By MICHEL MOK 


careful sifting of and languages to reconstruct his check- every good mystery thriller. For breath= 
‘ered career, these scientists employ the taking suspense, tense conflict, and the 

methods that contitate the elements of joy of utinate triumph after harrowing 
ips overcome, the archeolo- 

aist’s adventures not only rival but 


few Mexico, recently 
Barnum Brown, paleon- 


tologist of the American Museum of 
‘Natural History, to the startling con- 
clusion that America was inhabited 
by human beings from 15,000 to 
£20,000 years 
‘These findings placed the begin- 
ning of man on this continent in the 
late Pleistocene period —centuries 
before the time previously fixed by 
theorie generally. 
Brown's revolutionary’ discovery 
‘and the manner in whieh it was made 
strikingly illustrate the fact that the 
the fascinating 


». ‘The coun- 
it of Sir Arthur Conan Dosle's 
of Baker Street lives and la- 
is in the farthest reaches of the 
earth, where men of knowledge, un- 
quenchable enthusi 


‘To learn the details of man’s life 
back through the ages and from this 
rich lore of habits, customs, behavior, 


Surpass those of the boldest and 
<leverest sleuth of fiction, 

He follows slender clues that take 
hhim from one end of the world to the 
‘other; he nifts tothe bottom evidence 

t as to appear useless to the 
layman; he gathers facts from the 
test tube and the textbook; he makes 
deietions from the positon and the 
course of stars; he deciphers codes, 

seems often lost in 
— yes, at times 
he even resorts. to what resemble 
thind-degree tactics to force reluctant 
witnesses Uo Lestify. 


ND in the end, his unremitting 
efforts, like those of the hero of 
detective tales, are crowned with a 
capture. He captures man in all his 
weakness, but also in all 


and slowly grew from a grop- 
ing, primitivecreatureintoacomplex, 


masterful personality. 
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Some of the best ingredients that make 
mystery yarns are contained in the story 
of Barnum Brown's discovers, whieh 
showed that the inhabitants of this ont 
nen from 15,00 to 2,000 years ago bad 
attained a degree of culture compara 
that of the prehistoric Egyptians, and 
which was pronounced by Teading sic 
tists in this country and abroad “the 
best proof ever offered to slate 
antiquity of man in America 


UARRYING at Folsom uncovered a 
sediment consisting mostly of wind- 
plown materials. ‘This sedimental 
from fourto nine fet deep, was subjected 
to expert examination. It bore the ear- 
marks of rainfall conditions that have 
been asoclated with the retreat-of the 
glaciers inthe Pleistocene age 
ere was the first clue. ‘Th 
chronological phase of the fave 
tation was established. ‘Then the 
sediment was slowly removed ain 
Thad covered 


‘upon. the 
richest treasure, Tt was 


iy nnd jasper, Ate 
tsp ts haters 
{round razor blades. All 
Sf the arrowheads but one 
were ken, bt what 
Ialned showed work. 
anahip at equals not 
anything bereto- 
fore Siggverd in Aer bt that 
jen, © The fragments ol lokabitants ol 

these weapons revealed a the southern Califors 

technique like that possessed by the early coast were the world's Bist dentists! 
Egyptians, On the basis of this evidence. Bowers saw that teeth had been artifi- 
Brown and his aides reconstructed n die: cially extracted from some of the skull 
tinct culture unrelated toven the earliest Several of the teeth had “fillings” of pul- 
f intelligent human life verised stone and asphalt, He continued 

‘with redoubled enthh 


evidence of the fact that 


De 
California archeologist, recent. 
ly led to equally ng results. A 
study of more than 7,000 skulls which he 
found along Santa Monica Bay gave 


+ the groundwork of an extensive thesis, 
in which he showed that only in one other 
place dental tools of such an early period 
Fad been found, 


ts were of uetaly 
aein must have been Tate. the 
fact thatthe first entints plied ther 
in the region which now applies the 
workd ith movies wasscient ically estab. 
ised 
No hero of detective novelh over did a 
that 
chy Auguste Ferdinand Francois 
Mariette, the world-famous 
tologit. Looking for Coptic manuscripts 
—the oo ugs of the early native Ch hoe 
tans of Eevpt—in Alexandria, Egypt, in 
the sceond half ofthe minctenth cet 


neater 


Tet where tas thet rua? oe day, 
while walking near Saj te 


he the san 
At that mom he re 
membered significant para- 


rk ona 

Merplia)s temple of Seep 

empha) a temple of Serapis in a spot no 
that the wind eauses the sand to 

Sccumulate in heaps, under which we 

could ne many sae 


SLENDER clue, but sufficient for a 
sleuth of the caliber of Mariette! He 
ug at the sphinx and foundan inscription. 
Eureka! ‘This was Strabo’s Memphis 
‘This was the Egyptian Serapum where 
theascred bulla were buried with funeral 
worthy of a Pharaoh. Mariette gathered 
agroup of workmen, stripped off the sand, 
and revealed an avenue of 141 sphinxes 
ieading to the massive bull caskets housed 
in.a quarter mile of galleries. 
“Elemental, Watson; elemental!” 
Another piece of scientific detective 
work, demonstrating the archeologist’s 
resourcefulness, some years ago resulted 


h Exp 


Neb plowing hia Held oot 
day, hit upon a very old, 
grime-covered saddle stirrup. 
Tt looked so strange to. him 
‘that he sent it to the state 
Seca os tay oot 
counterpart of those 


coun used for 


‘men and Spanish knights. 


METS discovery so stirred 

Nebraska archcolo- 
that one of them, James 
awe, made a trip to 
Madrid. where he delved in 
She Brae covet shires 
concerning the expeditions o 
Coronado, Castaneda Penalosa, and oth- 
ers to the Kingdom of Quivers. 

"As a result of vears of research, Savage 
and Dr. Robert F. Gilder, of Omaha. ste 
‘ceded in fixing the location of the City of 
Quivera, for which Coronado and the old 
Spanish conquerors searched so diligen 
and fought #0 valiantly. 
ruins of the great an 
the Loup River, a trl 
Platte, 

Sceret codes! ‘They certainly 
are recognized by readers of mys- 
{ery fiction as one of the standard 


devices of detective tales, When 


eryptic a pretty 
xl guess that the sotution of the 
figma fat hand and the 
ished. But here is 


travelers among the ancient ruins 
of Persia were attracted by 
strange wedge-shaped characters cut in 
the rocks or molded in little tablets of 
clay. A few of the tablets were taken to 
the. museums of Europe and kept, as 

‘and guesses were made from time 
to time as to what this curious language 


"Continued in our nest!” — Neadly 
he hundel years eae, before ay 


further progress war mute. Then some- 
body noticed that the wedges were ar- 
ranged in three different 


up sbably Persian, 
Sistan, and’ Babslowian, 
tank 

pera 


His guess was an iny 
fone. and scholars 
interested. 

In 1765, the tablets had 
been studied sufficiently to 
convince scientists that 
they should be read from 
left to right. ‘Then the th 
ory was advanced that a 
frequently occurring wed; 
pointing downward instead 
of being horizontal, was 
‘used to separate the words. 
After this, progress was 
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party led by M. H. Harrington of the Museum of the American Tndian, 


tives were certain that they had discov- 
‘ered the signs fora, bd and other letters. 
‘One thought he had determined at last 
how many letters the strange alphabet 
‘contained. Another decided that  fre- 
quently appearing word in the ancient 


Under sands of the Libyan desert in northern Alves, acheslogeta 
‘Se finding emuren of enact omen cy of Capuie Magna, 


writings was apt to stand for “king” and 
ier ‘years trying to get somewhere from 
Se i owner!” Some 
pe er 
the matry whan the eal prt ofthe 


its name) was a form of 
‘was its name) was a form ie 
Se a coy eed woe en 
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shorthand in principle. Some 
ff the characters stood for 
letters, ‘others for syllables, 
and others again for whole 
words. 

In 1847, Sir Henry Rawlin- 
son, then a young British 
officer, made a great discov- 
fry. He found'a cuneiform 
inscription on the rocks of 
Behistun, chiseled in Greek, 
Persian, and Babylo 


empire 
from 521 to 485. n.c. 
key was found at last! 


UT how long did it take 

Sir Henry to do this 
little detective job? After an 
centire year's study, he sent to 
London a translation of the first two 


ateur. philologist, 
using up his annual leave sitting on the 
hot sands with field glasses pressed to his 

if to read an eternal billboard 


teal’ slunt of the Ret mapeitle 
to work out a single one of them 
‘To make a long story short, it 
verican expedition, con- 
of archeologists of the Uni- 
1y of Pennsylvania, that fic 
hally solved the nal 
gd was! 
o atic 
worlds are agog as a result of the 
revelations. One of the tablets 
told of the deluge having bap 
pened not 4,000 but 36,000 years 
‘ago! Another related the history of the 
‘creation and fixed the time at a half mil- 
lion years before that! Another told of 
joah, with a Sumerian instead of a 
Semitic name, and averred that he and 
not Adam ate of the forbidden fruit! 


UCH closer home is the scene of 
another remarkable archeological 
detective yarn, and its time is much more 
recent, too. Only a year ago, the finesse of 
‘an American sleuth of sci- 

‘ence solved the secret riddle 


‘Yucatan was the home of 
the Mayas, the dominant 
Indian. race of Mexico and 
part of Central America at 
tthe time of the Spanish con- 
‘quests! but the first elue to 
their writings was discov- 
ered in a dusty library i 
Madi in 1863. ‘The fst 
real advance in solving the 
enigma was,made at Dres- 
‘den in 1890? important cor- 
relations were accomplished 
at Washington, D.C. in the 
last twenty years, and the 
final interpretation of 
yan history in terms of 

(Continued on poge 157) 
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Famous Magic Tricks Explained 


sal devices which en- 
to fool his audience 
‘who spend their 
ingenuity in creating new 
paratus for performers to use. Tex 
visined how, many of the tricks are 
complished by applying simple laws of 
science. In this article, some of the most 
hang feats of legerdemain are re- 
vealed as clever utilizing of the products 
of the workshop and the Inboratory 
You probably: have seen a magi 
drop a handkerchief ito a glass goblet, 
his hand over it, and presto! tl 
aries pone, Ti extention 
mple. The goblet has a partition in 
‘The partition stands vertically and con 
rect of steel cut to fit the glass, 
d then polished to mirror 
ightness. Dw to reflections, the mirror 
a isinvisile; ‘The handkerciet e 
ypped in one side of the goblet an 
‘when the glass is turned half around, 
undercover of the hand, the handkerchief 
appears to have vanished, 
‘Rubber vacuum eups, such as are used 


NOTHER _ absorbing 
crets of legerdemain never before told to the 
lic. An expert takes you back-stage and 


ow, by 


to fasten glare shields to the automobile 
‘windhield and advertisements to show 
indows, are equipped by magicians with 
ot op and aed van aan 
© Toop, ivi inst the 

ie inimb. | The 


balls 
hand, is placed over the thu 


acum cup is presed toa billiard ball 


in the hans 
mm cup are 
hand, quite invisib 
Have you ever offered your gold watch, 
to @ magician, and then watched him 
pound it to fragments in a mortar, and 
Inter return it in good condition? Did the 
magician collect the watch in a little 


‘and with a twist, ball and 
sifted to the back of the 


black bag? 
‘The “changing bag” is used to ex- 
change valuable articles for substitutes. 


Tt consists of rim to which is sewed a 
black silk bag, and fastened to the rim is a 
black or nickel handle to carry it by. 
‘What you do not see is that the bag has a 
black silk inner partition sewed to a wire 
half-circle that fits inside the rim. When 


ciples, magicians eseape from coffins, water 
and bags, and perform all manner of mysteries. 


article revealing deep 


plying simple mechanical prin 


inks, 


By GEORGE 8S, GREENE 


{he magician wishes to “ave “one ati 
for‘anether, be wurly gives pert of 
{he bawdke a kell an Sabi chorone the 
silk partition to the opposite nde of the 
tag Thea be tures Qe bag imide out 
after dropping the: duplicate from it 
Taken off sage, the bag is emptied of 
the orginal atte 

“loads! the article 
or tes it arcund the 
be returned to its owner, 


UCH appurtenances are indispensable 


‘equal in cleverness to the products of o 
modern inventors of airplanes, radio, and 
electrical devices. 
sc! ras once present at the performance 
of a famous magician whose feature 
trick was “burning alive a woman.” As 
ou, doubtless inow. this ‘consists of 
placing a young woman on a sti 
table, covering her with a gasoline- 
soaked screen, and then lighting the 
|. At the performance I attended, 


the table was 
‘The table, 
Between the’ top 
Iieor et at at angle which concealed 
4 compartment in which the girl cou 
hide. “The reflections in. the mirror 
caused spectators to imagine they could 
see through the legs of the table. ‘The 
merely made an opening in the back of 


the paper screen, descended to the eon- 
cealed compart 


ment, and placed the 
‘and skull on the table in her place! 


NA similar principle are based the 
carnival side show illusions, com- 
y called ““Spidora” and" “The 
Woman without a Body.” The mirror 
ccanceals the presence of the body, leaving 
the girl's head resting on a sword at the 
edge of the mirror. 

‘Since the times of the earliest European 
magicians, trunks have played a valtnble 
part in-the repertoire of the magician, 
Visually they are used to make young 
‘women disappear and reappear. The 
‘most common method is to place the 
trunk on casters and remove the back. 


«6 


In place of the back is inserted a com- 
bination fake back and bottom, fastened 
at right angles with angle jrons. ‘The gic! 
can enter the trunk and, when itis closed, 
push on the back, which tips out and 
down to form a shelf on the outside of the 
trunk. At the same time the fake bottom 
rises.and fits into the trunk back. An 
illustration at the bottom of this page 
shows the construction, 

ne of the stan as magical illay 
sions is called "" ping Hand” 

or “The Mummy Hand.” Years ago a 
fertain American magician visting Baypt 
heard there a story. told by the natives, 
of © mummified hand of an ancient 


tolife. On returning to 
the United States he 
invented the present- 
day magical mystery. 

"The trick consists 
of polished. board 
of redwood and a 
“mummy” hand, 
which is beautifully 
made from hand 
ceurved wood, and 
cnameled flesh color, 
the wrist being cov 
ered with velvet and 
lace. euif. ‘The 
hand, placed on the 
board ‘seemingly 
‘comes to life, by tilting the fingers to tap, 
on the board, Usually the hand and the 
board are passed among the spectators 
for examination, 


DRAWIN 


t the foot of this page 


shows the construction of the boardy 
land how it controls the movement of the 
hand, On the underside, at each end, are 
‘mall wooden strips, fastened to ‘the 
board 


ith screws. One of the screws is 
real dh the 


that forves a needle-like plunger to rise 
for tay ole in the top of The boar 
‘The plunger is operated ‘the 
fee oak fe Rearend fe 
movable, by giving it a half turn, ‘The 
hand is merely placed over the plunger, 
which causes the wrist to rise and the 


finger to strike the wood! 
performer, well known as a magi- 


nut essentially an“ fd 


fd abroad through bis uncanny ability 

from a ‘steel vault, 
Once. inside’ the "vault he ‘removed & 
tiny ashlight, can of oil, and. screw 
driver from concealment on his body, and 
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with these removed the vault 
‘manufacturer's name plate from 
the inside of the ‘vault door. 
‘exposed, ‘tumblers, 
which he was able to manipulate 
and s0 open the door. He then 
replaced the plate, wiped the ll 

from the screws, 
td relocked the The 
pronawnced a 


‘ad sptualtsgave hin 
Seat for smaterializing him. 
self. Such is fame, secured 
through a knowledge of mechan- 


Saat 
‘escaping from.coffins. The per- 
Emiareuieae 
pmeteeincea 
‘a genuine one borrowed for the 


incket up ovee his head slowly, in the 
customary escape manner, and. wl 
fre takes advantage of int oe 
man does not generally know; that is, 
ek with most coins, the li i in two 
parts, the removable 
15" that the ody" the’ deat can be 
sered from Pere eto 
ning that the performer mal 
fis escape, and another *miracle™ 
performed. 
Tt is easy to escape from a sack into 
‘you have been tied 
if you have the nerve. 


from the oubide, When a 
edhe ack tend, 
fints the magician 

the Sodirted out, 


‘easily work the rope upward and off 

‘Among the countless present-day mag- 
ical innovations that have given fame 
to their inventors, the escape from a 
“water cell” stands prominent. Tt de- 
pends entirely on a well-known but un- 
uspected scientific principle: dozens of 


smagiciaus have attempted to inital it, 
Wit wheat mace 
or lass joclosue, in 

eclitiod inthe “other of the sags 
dheald of pate ant osed tata an for 
into an ioe 

peel nek coping 
sreteigit. What nites the liyion oo 
is that the “water coll” can be 


distinctly seen through. ‘The glass tank 
is filled with water, into. wl 
paderae plage, hs oki inset 


‘with sereens, and when 
Sou orauinl tne petoe Larecaged 
from it, 

‘The depends on the fact that 
water seeks ity own level. A metal tube 
large enough in diameter for a man to 
‘eral through leads from a trapdoor 
the bottom of the tank, waderneath 

stage, and emerges behind the si 

, extending up to the same height 
desman dg mie ingests 
© square of giass without hinges, the 
under side being it 


the doors then ral to the ent atthe 
other end of the tube, where the water 
rises to the same level as in the tank. 


tly. see underneath 
The fanksBeenane Che bes where it 


fore invisible. To per- 
form the feat, one, must, of course, have 
the ability to stay under water forthe 
minute or two required. 
Jn the sane category as the * walking 
through a. brick wal trick, daser 
in a previous article, is the “Packing 
Case “Escape.” A. large 
‘wood shipping container 
isobtained from a “local” 
store and "local ‘men 
pail the performer into it. 
Various methods of escape 
are used: fixing” the box 
just before the perform- 
he most common. 


removing ce 
the box, eutting them in 
half, and reinserting the 
hhead part back inthe 
holes. Other performers cary their own 
res, with carpenter-made trick pane 
for an exit. ‘The simplest method used, 


booeceeeee 
ogee 
page cee 
feats ae 


January, 1929 


AMING letters of 
scarlet sixty feet high 
flash the word 


“RICHFIELD” from 
overlooking Portland, 
m. Completed a few 
‘ago, they form what. 
ssid to be the largest electri 

in the world. A three- 


story house could nestle 
comfortably under the eross- 
, ‘The monster 


play serves ae an, aerial 


'25-foot 
row of letters can be read 
more than twenty miles 


From one end of the 
country to the other, today, 
appears the familiar red glow 
of these “neon” signs—s0 
called because their glass 
tubes contain the strangest 
‘of rare gases, neon, captured 
tand isolated from the atmos 
phere, its native haunt, They 


advertise banks and fac- 
tories, moving pictures and 
biscuits. Beacons, too, of 
scarlet neon light, pieree fog 
and mist to guide airplanes 
safely to port, Returning 


the compliment, one great 
airplane, the largest com- 
‘mercial machinein the United 
States, dist 

i @ huge neon advertising 
ign to flash from the aky 
the merits of a 
‘auto oil. Tn 
fields—telev 
instance—neon is pressed into set 


Ath, this as, han 
this year is the t! 
‘of neon’s discovery. And the process by 
which it is made today cr 
similar to. that 


ned recent! 


p 
which Sir William 


Ramsay, English chemist, first found it. 
Distilling liquid ale chilled to’ the in- 
conceivable cold temperature of more 


than 400 degrees below zero, ‘ob- 
served 9 strange gas boiling off, "This he 


named * meaning wew. "Tod: 
Great factories neon is made by chilling 
fair until it becomes a 

clear bluish-white li- 


«quid and then eaptur- 
. ing neon as it evap- 
rates away 

For neon is 

where in the ai, n 

with the oxyae 

gen and other constit- 

you breathe 

y. seal is 
its actual quantity 

in three or four 


Nec eon, 
That Tones a aig 


Through Fog 


By 1. C. DAVIS 


railroad tank ear: specifically the pro- 
Bortion is about twelve parts in a million 

A pound of neon would cost you about 
ten thousand dollars. 


‘This curious, 


tiectric erent poe Srwugh 
near-vacuun, it glows with the pee 


D. Macsuttane Moore Deft) sect 
Dr.'E PW. Aletandervon, with 
owen lamp Gesgned for tcicvion. 


a ee 


a 


brilliant fiery-red tint that 
by now is familiar to every 
American, 

‘Makers of electric signs 
buy the neon gas 
walled glass bulbs, 


full bulb looks 
the same as an empty one, 
Every precaution is taken to 
avoid Ise the 
worth about 


breaking, 


came. Hollow glass tubes are 
twisted, by a combined heat 
ing process, into 
the fantastic shapes req 
to make seript letters 
advert 
them 
vacuum pump. ‘Then a bulb 
‘of the neon gas is hooked on, 
‘a valve turned, and the jus 
Hlowly hibeca into the tube, 
One bulb contains enough 
‘gas to fill two or three hun- 
dred feet of average-sized 
ng for only atl is e- 
quired; so little, in fact, that 
the 
ished tube 


pressure within the fin- 

but the tiniest 
fraction of the outside atmox- 
phere’s—often ‘a hundredth 
part of it or less. 


Fe 28 eevee, an 
electric current does 
Strange t It can leap 
across great distances that 
ould tterty haf i in aie 
ns of sparking, it 
makes the surrounding 

slow with a broad, diffused light. When 
neon gas surrounds the two electrodes 
sealed within the tube, a brilliant sear. 


@ filament, asin an or 
bulb—only the curi 

ous cold, pulsing ph of the gas itself. 
It need not be red. Ifa couple of drops 

of mercury are inserted in the tube of 

neon, for exampl 

brilliant “blue, 


ccolerlexs 
light becomes 
ree 

‘So intense is 
this light that 
neon advertising 


them fit all dag. 
Thr character 
ite ne 


NS 
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Linke 3 in the Chain of Science 


[AT'S the good of science? 
Be ee 
pacfeady Leak 
oe ee on ee 
tellectual subject remote from 
ie, And the anne ike pecs 
pacientes Cnbie te goal 
Sari etm ego line 
Pat, ‘the bits of news that flow over a 
HO I eae es 
‘Scrence MonTHLy in just one week. 
Bees att Cio ee 
that for nineteen hours leaped 
‘ont sod chased stat the 
other day while it breathed, in 
nothing but illuminating 
yee inia 
we may be able to light our 
peo 
Hee al ech oe 
‘quantity without danger or di 
Gan of the prices Revie 
attorney 
ae seer eee 
d by rail, by automobile, 
pa orpdormnps 
the price of safety, Gas as fuel 
has been far more convenient 
than the fire ed mS oneer 
Semere 
Sor ee best on 
™ yearly. ‘Then Dr. 
Arthur =n Little, of Cambridge, 
Mass, developed a simple meth- 
od of converting ordinary illu- 
minating gas into the harmless 
(Rae) on the mouse. Besides 
pane, sale, it Segal 
atlng proper and inthe 
conversion process yields valu- 
able by-products. 


FEW years ago, it was pre 
LX dicted that gas asa fue 
illuminant. woul 
by electricity and that all ga 
generating plants would be 
abandoned. ‘This has not hap- 
pened because gas engineers, put 
fon their mettle, waked to’ dis- 
cover new uses for gas in the 
home, ‘The American Gas Asso- 
ciation now i 


is a solution of ammonia in water—has a 
point of twenty-seven degrees be- 
low zero. Ammonia, eireulating in coils, 
absorbs heat from the air. In cold weath- 
er this "property willbe utilized to 
‘absorb suncheat from outside the house, 
in summer to absorb heat from within. 
As a theoretical proposition, this sort of 
furnace-refrigerator is entirely possible; 
its translation into a practical device is a 
matter of engineering. : 
Par fom Being dy and unntereting, 
science has an it ‘conner 
thon with the everyday afar af or lve, 
Utility, practical application, the satis 


By KARL VOOGHT 


ing of some existing human need—these 
have always been the results of science 
and the driving power behind each new 
‘scientific achievement. 

iF years engineers have sought for 


better methods of building roads. ‘The 
automobile has multiplied their problems 
tmany times. Hundreds of materials have 
been used, including even blocks of rub- 
ber. And now, from Paris, comes a report 


‘Fetnanlogy Te are 
Gee, of Cincnnst 


inal taht deve 


Valve of wee which des betwee 


new—and suecessful—pav- 

locks of east iron. Highway 
engineers there announce that the iron 
‘surface wore less than any other pavi 
and motorists reported that the tiny 
feracks between the blocks reduced 
danger of skidding. ‘The engineers point 
out that the pavement is constantly pro- 
tected against rust by oil from motor cars 
and that the iron bbe worn into 
ruts. The experiment will prove espe- 


cially interesting in England where oil and 
asphalt, washed into roadside streams by 
rain, are believed to have killed fish. 
And no one who ever used the telephone 
can fail to be interested in this report from 


London of the invention of a device to 
record telephone messages. For more 


than thirty years scientists have tried to 
develop a practical system of sound re- 
production that ean be attached to the 
ordinary instrument so that messages 
‘coming in our absence can be saved for us. 
This London. machine reproduces the 

ker’s voice in full volume and with 

ity and accuracy. Such a device 
interest particularly doctors, lawyers, 
‘other men who must be away from their 
offices for long periods. 

Seed hairs, shaved from the hulls of 
cotton seeds, are being made into nitrated 
cellulase for the production of explosives, 
lacquer, and photographic film, according 
toa recent announcement of the Du Pont 
company. Waste wood, unfit for any- 
thing else, produces commercial alcohol 
ccornstalks make paper; “worthless 
blast-furnace slag is used to make ceme 
Thus science produces " 
wealtt from the scrap, 


GCTENGE never stands stil. Itchangoe 
proves an 

iueh, Busecmaguon erua. 
«Tad the reports coming to this mag. 


will he in everyday’ 
A brief investigation showed me that 
more than a quarter of a million words 

that the dictionary-makers of 
1900 never heard of are in the 
books today, and the number 
grows by thousands 
Penis ta eres oe 


“Thus radio broadcasting 
technicians: refer to'a stadium, 
hall, ‘or distant studio from 
which a. program is being trans- 
ited to the broadcasting sta- 
ephone wire as a 


“Just as new is the word “per- 

vr.” the mame ‘of ® bew 

ick are a high mguetc pee 
which are i fe pare 
Ieabiity and the invariablit 
ofits behavior under magnetic 
infhienee, “The name is a-com- 
pound of the two words." 
Ieable" and “invariable.” Per- 
minvar is a compound of iron, 
nickel, and cobalt 

Tahind i. fteretng 

ing several years ago whet 

Elen, of the Bell Tel 
Laboratories, discovered that an alloy of 
rom and nickel in certain proportions and 
tinder certain pressures was forty times a8 
repanve to magpetinn a por ofa, 
Previously regarded as the most magnetic 
falls, That aly was mame 
‘Spermalloy.” and one ofits fat applica- 
tibns was the “loading” of the high 
ocean able between New York and the 


ATEN ribbon of permalloy 7,500 
ales long wrapped around the cable 
core s0 accelerated the speed of signals 
that more than six times as many tele- 
graph messages can be sent ina given 
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Brief Bits of Fact and Interesting Comment; 
New Feature Portraying the Drama of Progress 


time as over the old-style cables. Dr. 
Elmen continued his research and found 
that by adding cobalt to the irou-nickel 
alloy he had a substance not so magnetic 
1s permalloy but which loses no energy in 
being magnetized and demagnetized. A 
modification of permalloy known as mi 
etal was used in loading the new West- 
ern Union telegraph cable from Newfound- 
land to England, the first deep-sea cable 
capable of carrying, messages in both 
lirections at once. 


(OW, by the use of perminvar, it has 

‘been found possible to carry tele- 
phone conversation through a cable much 
eater distances than has been practical 
weretofore. ‘The telephone cable now 
being constructed to connect America and 
Europe vil be “loaded” with this new 
alloy, thus increas 


‘or cut poreelain on 
have been regarded as impossil 
boloy was developed by Dr. 
Hoyt of the General Electric Com- 
‘and is an alloy of tungsten, 
and cobalt. ‘The hardest 
coutting’ tools heretofore in use, 
alloys of chromium and cobalt, 
have to be sharpened after being 


fore resharpening! Ordinary steel 
tools are worn down by an emery 
‘wheel; earboloy tools wear down 
the emery. One valuable use 
already found for carboloy 

‘cutting composite gears for auto- 


mobiles, which are built up of molded 
material with metal inserts. 

“Xenon,” a word nearly twenty years 
old but as'yet unfamiliar, is the name of 
‘one of the six gases which make up the air 
breathe. Four fifths of the 
air is oxygen, one fifth nitrogen 
mixed with argon, xenon, kryp- 
ton, and neon, ‘Argon consti- 
tutes about one hundredth of 
the nitrogen mixture and the 
other three together are about 
‘one four hundredth of the argon 
content; so less than one two 
hundred thousandth part of air 
is xenon. ‘These rare gases are 
in demand by scientists study- 
ing the effect of electric charges 
ina vacuum, studies without 
which radio and television, for 
camp, would be, imposible 

jeon lamps give off a brilliant 
ight so penetrating that neon 
lights are now begining to be 


through fogs” which 


conceal other kinds of light. 

palzangofertracing neon fro 
air cheaply, for this pu 

fod Sey ey mes 


a 
ples for Isboratory purposes 
compares with that of radium, a 
Tai pled pn see, “and 
pel epee. 
now ‘the famous French physi- 
cist, Georges Claude, reports to 
the French Academy of Sciences 


that he has extracted several quars of 
xenon from the atmosphere in a single 
day. With xenon made available in quan- 
tities, we can be sure that some way will 
be found to convert it to human use. One 


ai] 


‘use might be in a fog penetrating devi 
to increase the safety of airplanes, 
products rapidly from 
the laboratory into everyday use. Most 
of us remember when automobiles were 
called “*horseless, carriages,” when air- 
pplaties were considered impractical, when 
radio was unknown. Yet today there are 
more than 20,000,000 automobiles in the 
United States, We no longer marvel 
the airplane. ‘There are radio sets in 
‘or ten million homes. 


ND today, in addition to military 
planes, there are over 10,000 licensed 
‘commercial planes in use in the United 
States. In another ten years, there may 
easly be ity times as many,’ When that 
time comes, the sky will be filled with 
the sound of engine exhausts and pro- 
peller hiims unless effective silencers are 
developed. Far-sighted scientists in 
Baroy ot well Amen, worl: 
ing diligently on this problem, 
acted ihe coeie is ot expecially 
eal ‘one Norwegian engineer, 
Bjarre Carlen, working in Berlin, reports 
the perfection of an invention that silences 
his ‘motor. His (Continued on page 151) 


ne 


Steams Fires 
that Start 


Themselves 


By JOHN E. LODGE 


ID you know that an ai 
‘a window pane, wet 
newspapers, may mysteri 
house afire? If not, you'll b 
in this story of strange spon: 
flagrations and of the surprising ways in 


which they Tis one of the 
Amazing stories you have ever read. 
ATE one evening not long ago an 
excited voice fame over the tel 
hone wire to the Wi 


Kansas, fire department, 
teen selling moe for en 
mt Tean't 
seem to trace where it's coming 
He gave the address of 
tes 
te the door, 
‘hotel office 
Wit were filled with 
Search led 
tonsmoking cloth, saturated withthe 
‘odor of furniture 
and left on the edge of a highly 
Yarished partition, A hole was charred 


hour,” said the caller, 


fron 
Wichita hotel. Ina few 
the fire truck clanged up 

Firemen found that 
‘and a storeroom bei 
the odor of scorching. paint. 


rmistakal 
wad 


through it. So hot to the 
touch was the woodwork be- 
neath it that in another mo- 
ment it must surely have burst 
into flames. 

Before he removed the cloth, 
the firemen's chief summoned 
all his men to see with their 
‘own eyes a typical case of 

yntaneous combustion— a 
ire that starts itself. 

‘Next morning. the porter, 
when told of his fault, was 
frankly incredulous. He didn't 
believe that a fire could start 

© of its own accord. He would 


Strange Sees inthe wake of 
fio have been traced to 
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cloth, saturated a the same pola, 
rt 6 eat place to sed Wik 
ae soe bee 
Toenty minutes I was 8 uss of fumes: 
Freak blazes hay 
wide variety of sources that it is sor 
thing of a task to say what will not cause a 


polish, 


perks falling into indanma- 
ie material for instance 
and” electric sparks from 
Mate ett have pro 

asvarity of queer fees 
equalled only by those that 
Chemicals start Liquefied 
fess and molten metal in 
Factories ve contsibuted 
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ig cylinders of coms 
ble. gas have started 


fires. 

Perhaps the oddest of all involved a 
temtetons, hor of matchen and 0 
freight car. For shipping, 
the granite Mock upright i 
car passed over a switch the stone swaye 

id and toppled, Fate decreed 
that it should alight upon a 
Carton of parlor matches, Soon 
‘@ merry blase enveloped the 


‘theless there are several 
well-authenticated cases 
‘of such blazes, When 
two teachers and 173. 
children. perished in a 
fire that destroyed a 
Collinwood, Ohio,school- 
house some time ago, 
that blaze was also be 
Nema Raveertaaiad 


where steam pipes 
Troe the hoor ite 
round them, 
required by law, is omitted after month 
an ‘baking the abutting wood becomes 
tied ‘out and redoced to almost pure 
charcoal. Spontaneous combustion fol- 
lows, aad Hance appar at salreoy 
Even an air bubble in a glass window 
pane can act asa miniature fens or burn 
ig sles fi recards show Sualight 
focused in that way on a celluloid combor 
other inflammable article has contributed 
Seeeal eas of fea 0 tee resords "Ant 
the ornamental igud-lled containers in 
peers inp meg eyed 


Januaey, 129 POPULAR SCIENCE MONTHLY st 


Sunlight forused ona cxloid comb or other 
finmmabie article, through an it bub 


inflammable vapor. One of 
ast Orange, N. J, drug 

Jerk an exciting day. 

0 refill the lighter from a 

alcohol; and, 

dedLy, pulled off the plat 

left it on the counter 


process, Of course 
second later the 

num and flashed, 

clerk, who dropped the bottle and ran, 
there was little aleobol in it at the time, 


When a river near Augusta, 


cause fires by acting as burning glasses. of pocket cigar lighter, in which the 
‘Many a grast fre has started during & igniting element is not a int but a tiny city that contained scverl Carrel of ne 
ierstorm, along a barbed wire fence pool ‘sponge platinum that chemically  slaked lime, Soon the water-soaked lime 
brushed by tall weeds, from stray ‘was slaking merrily, giving off enormous 
sparks rather than direct lightning. ‘quantities of heat, ‘The fire that fole 
As farmers know, the electric charge lowed—a fire, oddly enough, that 
tal fence merely by. water started—burned down, that 


gusiog maine sme: Wier building 
a the ae nay AS ‘There are 3 

fulleient” to" kil” Bvestock’ that fires on recor 

touch it; and every spark isa Nagai 

potential fire menace, fi} Connecticut tobacco barn. It 

‘There have been many odd {} remained a mystery until an 


chemical fires. A choice example 
cceurred recently. In a women’s 
hosiery mill in Durham,N.C,, they 
were having trouble with’ their 
bleaching solution. Mill chemists 
could. not trace the eause, and an 
‘outside expert was sent for. He 
arrived on one of the hottest days 


investigator found 
traces of lime that 
had been soaked by 


in hea’ 


comentatonrnehi 
‘a New York ware- 


of the fall. Immediately he wanted house, not long ago, 
to text the bleaching ‘chemical when firemen tured 
known as sodium peroxide—which The house: Jeanine streams of water upon 
was kept carefully, in small oven ee ‘an insignificant blaze. 


{Enstne: may imorenty ot ‘The water, penetrat- 


the dye house. “It was guarded fr 


imelsture, bocenee if water strack it a Ss Seven, The rae (Continued on pape 115 
minor explowion would follow. (duce state hicks es 

ie expert carried small quantity to ‘easing sow. antes “whe 
the mill stock room where, surrounded by S*T= Sse vane 


lone stockings oa racks and scattered 
packing cases, he proceeded to weigh out 
samples. Beads of perspiration appeared 
on his brow. ‘There was an ominous 
sputter as one or two fell upon the 
eal he was weighing, ‘Then the box 
burst into flame andexploded. Fragments 
af the sputtering chemical fey in every 
Sirection, and. these e 
Particles’ bombarded” the. entire “stock 
room, and cach one burned ble where 
ever it lit on a 
ing eae, 00, ea te Hight hundred 
5" worth of hose had been ruined 
ose. Rooees rer osbsons 
Perhaps you have seen an alcohol type 
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‘A “Wonderland” of Model Machinoty 


RE you familiar with the 
‘six simple, fundamen- 


hand—the lever, wedge, 
wheel and axle, pulley, screw, 


and inelined plane? And how 
many of their countless mod= 

ithe home 
and Industry do you think 
you could list? As many ay 
itundred? Here is the story 
of a remarkable man “wi 
Conceived and. applied the 
idea of making ws all better 
‘equainted with the marvels 
of machinery. 


To reach as many of The first five sections show p 


y ee 
NX ‘as possible, he constructed his cams, ratchet movements, xaw devices, 
ress man of South Oran collection in such a way that it could foot-power devices, rller and ball hear: 


Teaeiin coeoeiel a leer eae 


‘oi be used as a traveling exhibition. ‘The ings, belt drives, ferential speed de- 
designe called his exhibit "Mechancal vices, and gear combinations 


Wonderland,” and took it “on the road.” ‘The second part is devoted to machin 
It was recently shown at the Museums ery in domestle use, IU also consists of 
of the Peaceful Arts in New York. five sections, demonstrating theoperation 

Prowls intersted in | The exhibi'on presents a clear bird's- of the doorbell: sewing machine, pis 

ices and eye view of most of the mechanical de- various type 


ir history and development, Vices in common use, from simple pulley 
is Clark's hobby. Denied to complex steam turbines and gasoline 

follow a natural engines, all operated under power. It 

‘youth, Clark comprises 160" models, divided into ten 
dreds of sections, beginning with elemental me- 
chanical forms and progressing to the 


Ingenious Paper Defeats the Check Forger 


A laboratory at Rochester, N.Y placed the two latter plates on design changed to one of frost crystals, 
pepe tothicecty chad tepctehcter Risesetsosige Mmanistet pasmvecsne 
nter(eiting measures of the peated. He shifted the top plateand the third one, the dots forming the "" 
if and Printing. combined with those on the other plates 
has been working for the last ten nil became invisible, ‘The rosettes oF 
‘years to batile check criminals that \ crystals remained. 
how exact an annual tribute of The metal plates from which the 
“about $100,000,000 through check hock paper is printed are 
lateral fs of these plat 
first step was to discover nd the or 
that would be made darker. 
bleached out, 


is printed 
special ink. ‘The dots are are 
ranged in accordance with a sceret 


Standing beside a camera weigh 
ing three tons, and holding in his 
hand three glass plates, he expla 

the new process. On one of the 
plates the huge camera had photo- 
Braphed thousands of dots spelling 


eradicating acids are brought 
contact with the paper. ‘Then, 
the rest of the design fades out 


hundreds of repetitions of the word Ml the “voids.” printed in 
“void.” On each of the other two, ink that it took so long to dis 
tan intricate dot pattern had been rhe detector and itinventr. Chemically treatedcheck papers cover, leap from. their hi 


Photographed by the same camera. re caamined under light Ghat 4 mare atense aa sualight: ——place.”” 
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One Man Could Run This Ship! 


TEAMING slong the Cyd Rive, i = 
ae msi aa : aaa 


400. 
foot oil tanker Branawiek, largest of its 

in the world, now plying between 
ped ee heres 


motion simply by pulling levers. In its 
regular service the ship carries a crew of 
‘twenty-seven men. 


1 awl 
two-piece electric motor ‘coupled to the 


lever in the pilot house governs 
speed while other levers start 
it. A Sperry gyroscope gu 
tie ental suloestccl’ Posh battens 
fon @ panel in the switchboard, room be- 
low command motors of from one to 
eighty horsepower, to set 3 Sa 
fans, compressors, winch- t wig wats 


eae” a 1) Pte: 
; Css Pia 


Tre 


so Teche 


near as 


ee BE ee 
Fave pave nln spec suren SER EE 
ween of hl ne Bm eh et ee 
rg Rete eed wore i er aa 


he proved ele 
SToesnapogend governed tym cogh omeleve i Se pes Rome, and ak enovemeas dicen ty bees nd Scho. - 


4 and a 


Hourglass, Germ Screen 
Added to Telephone 


equipment, for the telephone, 
Ni doean interstona invent 
exhibition, held recently in London, 
England, included a tiny hourglass for 
‘checking the time of a long-distance call, 
vice for stretching paper over 
the meuthpiee ofa telephone to prevent 
‘germs from entering, 

‘The miniature “'sand-glass™ is at- 
tached to the side of the telephone in a 
Iholder which permits it to be removed and 
inverted each time it used. 


Pegrenting the 
xi 

date of| 
‘ean be printed upon this pay 
Will be in a conspicuous posi 


River Suddenly Vanishes 
for Three Miles 


VERNIGHT, three miles of « river 
Col recently disappeared. 
‘One Friday night the White River, with its 
headwater at ‘Trapper’s Lake, ‘east of 
‘Meeker, was flowing as usual. Saturday 
‘morning, part of the stream had yan- 
ithed, feaving thousands of deed trout 
on the dry river bed. Examination 
showed that the river flowed into a hole 
in.the ground and three miles further on 
issued from another hole in the side of 
Lill, continuing in its channel 

‘The theory is advanced that the stream 
ccut into an underground passage or lake 
that provided an easier course. 


Curious ‘Rubber Snake” Is 
Found in Yellowstone 
NHE first rubber snake ever found in 
‘Yellowstone Park was recently” dis- 
covered by a party of visitors guided 
along one of the nature trails by a ranger 
‘who is also a naturalist. 

A member of the family to which the 
boa and the python of the tropics belong, 
‘the rubber snake is a northern species and 
classed as a constrictor. ‘The new in- 
Iubitant of Yellowstone, unlike its 
tropical cousins, is harmless. Tt is even 
elaimed that it will make a faithful and 


where it 
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affectionate pet, for those who like that 
sort of thing 

"The recently found specimen was not 
‘more than a foot long and its body was of 
Virtually the same diameter throughout, 
its tail being blunt like the head. The 
surface of the body was smooth, and its 
skin loose-fitting, of @ greenish brown 


Rat-Eating Rats Bred to 
War on Their Kind 


VARIANT of the old adage that 

aie cats: i to the effect that 
Bie eee: 
at Leningrad, Russia. 

To combat a veritable rat epidemic 
oer tae 
poy hy as 
ae kod 
annually, a system of self-extermination 
among the creatures ix now in progress. 

Rat-eating rats are bred by placing 
pairs of the animals in cages and starving 
them for a long time, 
Pecos 
tnd dat the other un- 
der those conditions. 

ie 
ey 
‘het hi 
ravenous beasts as the 


rateating rat will be let loose to attack 
his less carnivorous brethren and perhaps 
the results will be a ratless Leningrad. 


A Pencil and Handy Slide 
Rule Combined 
STEAD of cheving, the endo 
clea slumped by s peo 
tnathematies, the owner of a'newly de- 
toed writing tool simply. pulls on the 
‘end, and the peneil becomes a slide rule 
"The pened b relate, the wpper end 
caring extra leads. An eras and & 
Pocket elip ure pest ofthe eqelpeent 


1 When the player “tes of the strength of his drive i recorded 
i's tera ef yards, ad scored om 8 miniatare ol! coure 
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Now Golfers Can Tee Off 
in the Living Room! 
OLF can be played in the howe by 
means of 1 new toy which records 
the strength of deives and putts in yards 
and shows the position of each player on 
‘miniature goll course after every stroke. 
‘Av"900-yand drive” can be made in & 
space no larger than is required to swing 
2 golf club, the inventor says. 
"The game consists of two, parts—a 
chart on which the course is pictured in 
‘miniature, and a recording dal with an 


noving a pointer 
the ball returns 
‘position, but the 
position ‘on the dial which 
s the force of the stroke in terms of 


a 


the golfer to keep in form during the 
winter. 


Champion Blood Donor H. 
Given 117 Pints 


REMARKABLE record of blood: 
AX giving has teen uncovered by the 
French Academy of Medicine. In three 
years, a thirty.year-old Frenchman, 
hamed Raymond Briez, gave 117 pints 
for traneusions and recetly he submitted 
to his 264th operation for the purpose, 
‘The previous record for a year was held 
hy a German who gave thirty pints. An 
American, with twenty-eight pints, was & 
close second. 

Last year, Briex underwent four trans- 
fusion operations in twenty-six hours 
fis only ill effect was a temporary feei 
of tiredness. Tn the ense of poor patients 


as blood heeause he has to leave his work 
at the Paris Central Market to go to the 
hospital. 
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Complete Fire Department 
on a Two-Ton Truck 


A ONEMAN fe departnnt all on 2 
ingle two.ton truck. has been built 
iy Francis E. Ingals, of Guilford, Conn. 
carries 1,000 fet of large howe in the 
tbody and $00 feet of smaller hose wound 
on a reel on the rool, as well as an 
‘aie the A Gages yore 
yaous kinds, fon pump. is 
mounted on the truck; also deck yun 
timilar to those used on fire bouts. ‘The 
Intter may be removed from the machine 
ad ured some ditance away. 
‘Sarton tht the ay ae 
or floodlighting during night 
Sars issn pero nndcneates 
within the body furaish current for the 
alo fr an electri stove 
ot coflee is prepared for 


firefighters in winter, ‘Blatkel, canvas 


rs, first-aid cabinets, hand extin- 
uishers, thawing torches, and flares are 
"Tis complete re epareent wa de 
complete iment was de- 

ned by the owner because he wanted 
ional protection for his country 


hhome. It is now used to fight fires which 

the country outside the 
protected by the local fire 
Bethe fifth apparatus of 
the designer has bi 


Door Hanging Simplified 
by Serewless Hinge 
A ROOR hinge that rules no sees 
has been invented by Charles A. 
Genaux, of New York City, to save time 
and trouble in hanging doors. 

Slanting holes are drilled into the edge 
of the door and into the hinge side of the 
door frame, slanting up in the door and 

wen in the frame. Into these holes are 

ted metal rods attached diagonally 
to the hinge, as shown at the right. All 
that is required to remove the door with 
such a hinge is a slight Kft, which ise 
engages the rods from the holes. 


Million Mark Passed by 
Five U. S. Ci 
IVE American cities have a popula 


‘These five leading cities and their est 


mated populations are: | New York, 
6,917,500; ‘Chicago, 8.157.400; Philadel. 
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phia, 2,064,200; Detroit, 1,378,000; and 
Gleveland, 1,010,300. 

‘An interesting fact revealed by the 
estimate is that nearly every city in the 
$0,000 om class has grown since 
io20, "the report sts 208 American 
cities having 39,000 population in addi- 
tion to those on ‘the 1920 list. 

‘The cities which are estimated to have 
more than half a million population in- 
clude: St, ‘Louis, Baltimore, Boston, 
Pittsburgh, San Francisco, Buffalo, Wash- 
ington, D.C., Milwaukee.” No estimate is 

ven for a number of cities, including 

“Angeles, which had 576,073 in 1920, 
due to unustal conditions of growth, 


Elaborate Model Railway 
Uses Tacks for Spikes 
\RPET tacks are used for railroad 
spikes in an unusual model railway: 
that occupies most of Uhe front yard of a 
employee’ of the Southern Pacific living 
in kings Ore A tena fring 
istrict. and a modern high in 
miniatare along the ninety-tve Ire 
wo-and-a-quarter-inch gage trach 
which two electric lo- 
comotives. haul little 
trains ‘which include 
tanke cars, flat cars, 
fmt, loaded with 
ber, rerigerator 
ars, stock 


represent railway em- 
ployees and citizens of 
the town, which has a 
‘school, church, store, 
hotel, and railway sta: 
tion. 


Automobiles and 

trucks run along the 

highway and three a 
‘are represen 

‘asflying over the town. 

‘The track has 120-rails, 

882 ties which have 

ben bled in il to naar 

tion, and 2,864 carpet-t 

@ stuall hollow in the 


reserva 


Hand-Driven Buffer Wheel 
Polishes the Teeth 
‘TOOTH polisher, vest pocket sie in 


sions devices shown 
n of inventions held 
a hich nely & 
hundred women inventors dis 
tmodes of ‘new ideas. ‘The poliber 
Spactad ig mas cts ooops Walch 
pressed by the thumb as illureated in 
raph, This action spin a ro, 
on the cod al which ltached the pol 
ithing wheel. 
‘According to the inventor, the device 
will permit any: person to’ polish and 
Thiten his own teeth at home, 


Indians Had Tooth Ills 
3,500 Years Ago 


Pan was rampant among the 
Tndians 


New Mexico as long ago 

‘to, archeologists 
ry ancient skulls in 
the course of recent explorations in that 


state, The early red the dise 
coveries showed, also suffered from cay 
ities and abscesses. 


Dental science is at a loss for an ex- 
planation of the prevalence of such dis. 
fase in such an ancient race. ‘The food of 
these earliest inhabi 


experts believe, may lead to new dis. 
coveriesof the nature and causes of dental 
diseases, now only partly understood, 


Telephone Calls Triple 
in European Cities 
Le THREE years telephone calls be- 
seref Eaeope have lod A recat 
ates we 
such calls shows that three le use the 
phone today where one used it in 1925. 
“This rapid growth of service in Euro: 
pean centers on is viewed 
tn aid to communication between con- 
Enea, The ncrease in god connections 
in countries advances 
de of tas pee btiatir Bon at 
Connect Great Britain, Prance, Germany, 
Belgium, and Sweden with the Unit 
States, Canada, and Cuba. 


> 


Philippines Will Witness 
Sun’s Total Eclipse 

“YOU are interested in total eclipses of 
the sun, you might do well to plan 
to be in Manila, P-L, on May 9, 1929, 
hen that phenomenon will oceur there. 
‘The Hamburg. Germany, Observatory 
already has made preparations to send a 
party, and it is expected that several 
groups from other parts of Europe and 

also from the United States will follow. 


director of the Philippine Weather Bureai 
fand the Manila Observatory, two factors 
sat aeons tea caer tenets 
‘observing the eclipse first, t 
probability of clear weather, and second, 
the duration of the eclipse over nccessible 
ang convenient points 
‘he plane of total eclipse extends 
serom the midi sands of the Pip: 
nes. yyan group. and throu 
heath ane Udo the seventh 
"sof north latitude, uration 
Of the eclipse over this area will be three 
‘minutes fity-four and a half seconds. 
‘There willbe places in Siam and on the 
island of Sumatra where the eclipse also 
may be observed, but the Philippines will 
bethelogical spot for American observers. 


California Fishing Fleet 
Gets $13,000,000 Haul 
RGELY through the use of scientific 
methods, Los Angeles fishermen 
made a $13,000,000 catch last year. 
‘Most of the haul, taken from the waters 
‘off ‘southern California, consisted of 
sardoes al Gan. Some of the vole 
were equipped with Diesel engines 
refrigeration, and. could cruise for hun- 
dreds of miles without patting into port. 
‘Of the sardines eaught, seventy-five per 
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‘cent were canned and the remainder were 
run through a fertilizer plant and con- 
verted into fish meal, which is used both 
as fertilizer and as food for livestock. 


Huge Pylons to Support 
Greatest Arch Bridge 
FROM towering pylons of masonry that 

would ear the entire weight of the 
steamship Leviathan without crumbling. 
the world's greatest arch bridge, with a 
central span 1,650 feet long, is being built 
‘across Sydney Harbor, Australis. The 
photograph below shows the main pylon, 


fon the eity side of the harbor. On its 
Summit creeper cranes are being prepared 
ponderous steel 
harbor. 


for the task of swingin 
beams into place over 


Air Pressure Gun Shoots Cement 135 Feet 


FTO nition, pounds of coment were 


‘shot through five-inch hose seventy~ 
five feet into the air recent] work 
began on the foundations for the Mer- 


through a hundred and thirty-five feet of 
pipe and seventy-five feet high into a huge 


three-story bin on shore. 
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Working Model Train Fits 
in Cigarette Case 

MODEL, train, built to scale and 

‘operated by an ¢lectrie motor housed 

in the tiny engine, is curried around i 

English en 


idge, of the Wimbl 
ict Mosel at ay Club, an 
‘a recent model engineering exhibition, 

Tei believed tobe the smallest working 
scale model railway train in the world, In 
every detail it was constructed at a scale 
ratio of eight hundredths of an inch to a 
foot. At its tallest point, the cab of the 
locomotive, the miniature train is only 
half an inch high and the trackit runs upon 
is thre-eighths-nch gage, 

train, with its engine, three 
coll om tad eed pemengencoents ot 
snugly into one side of a cigarette tin 
designed to hold fifty cigarettes, 


Fresh Air One Mile Down 
MILE below the earth's surface, 
‘miners working in the copper mines 

of the Lake Superior region are cree! 
with abundant  fan-driven air 
Tiouch cones atten, Ban tees 
‘openings. “A recent survey showed that 
from 40,000 to 100,000 cubic feet of nir 
minute was circulating through the 
wer levels of the shaft. Here the rock 
temperature was ninety degrees F, 


How Much Do You Know 
About the Weather? 
TT EST, zou knowledae ith 

‘questions, chosen from 
Tiundreds asked ‘by readers. 
Correct answers are on page 


How high are the clouds? 
| What is the difference 
between’ a. hurricane, a 
cyclone, and a tornado? 
‘What causes frost? 
What causes a red sky at 
sunset? 
5. What causes rain? 
What is a rainbow? 
What is the meaning of 
e ‘on weather 
map? 
What docs a barometer 
tell about the weather? 
What causes the rings 
around the moon? 
‘What isa hygrometer? 
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It Plays a Tune When You 
Light a Cigarette 

HEN you lift the lighter of an 

nusual smoking set recently placed 

tipon the market music box concealed 

its base plays a tune, The act, consit~ 

ing. ofa. yates wh acontainer for cigarettes, 

tray, forms a compact acces- 

= tor the smoker which, says its 

Inventor, wil provide entertainment each 

time a cigarette i lighted. 


Timing Wind Speed a Hard 
Job for Weatherman 


[OLDING stopwatch on the wind i 
difficult job of the U. S. 


mounted on revolving eros arms, has 
proved an advance over previou 

ments of the ki ‘n lagged 
: tn hour, and then pro 
jy recorded speeds above the 
rate for winds beyond fifteen or 


twenty 
‘The new instrument gives correct read 
ings for high velocities. However, there 


remains the problem of standardizing the 
conditions under which records are made 
in different localities. ‘The roofs of build 
ings where the readings re 
sometimes high and sometimes 

times they are sheltered by taller br 


Know Your Car \ 


FS ANY, autamotile engine 
h except the sleeve valve type, 
ihe valves are operated by push: 
rode moved upand down bythe | 
cams on the cam shaft. ‘These 

valves must open and close at 
| precisely the right time if the 


Inotor is to deliver full power. 
|| ‘There must ‘be some play or 
looseness in the mechanism to 


allow forthe expansion and 
Contraction of the parts eaused 
ytheheating and coolingof the | 
cine, ‘The designer takes Uhis 
| play into account when he 
Figures the contour of the cams. 
Tf the valve adjustments are 
set too loase the motor will lose 
Bower and be noiy, I set too 
Hit, power will be lost, and in 
wide Ue valves wil botnet 
properlyandwillbecomeburned. | 
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ings and sometimes they are unobstructed 
‘onall sides. Before accurate wind records 
for the whole country ean be made, all 
instruments must be placed at the same 
height above the ground under similar 
conditions, Professor Marvin believes. 


New Airway Beacon Weighs 
Nearly a Ton 


FINGER of light miles long pene- 
trates the darkness from anew 
iillion-candlepower beacon’ Tight “de- 
signed to guide night flyers along the air- 
ways. It is called the largest portable 
beacon ever built. Its diameter is five fet. 
and its total weight almost a ton. 
scan be Ute up oF down, rotated 
sideways, or transported from place to 
plas oni enrages aounes 


2 


Tigers and Men Fight to 
a Draw in India 


FEN with rifles and tigers with claws 
ANE fought vitally an even battle in 
In year, according to statistics of 
the numberof tigers killed by hunters and 
the mimber of persons kifled by tigers, 
recently issued by the Indian government, 
One thousand and thirty-three persons 
wee san by the beat wile 1308 ere 
were shot oF ti luring the twelve 
months, making a ratio of almost one man 
for every tiger. 

‘During the same period, Jeopards killed 
218 persons, while men retaliated by 
taking a toll of 4.300 leopards. Snakes 
are still the greatest danger in India, I 
1927, 19,069 people died of sna 
‘The estimated number of snakes tI 
died at the hand of man during the same 
period is 87,116, Other beasts listed, and 
their human toll, are: crocodiles, 1365 
wild boars, 85, and elephants, 56, 


Yellow and Red Rays Also 
Vital to Body Growth 


HL the colored rays of runight and 
‘not merely the invisible ultr 
zr Visa” tage nc eoded tous 
your body grow. 

‘That is the conclusion of Dr, Charles 
of the Mayo Clinic, Rochester, 
Minn., who tried raising two, broods of 
cchickeris, one in light from which colored 
‘window panes removed the red and yellow 
rays only, and the other in light with the 
green and blue rays removed, In 
brrondstheoverworked parathy'ro 

hich have an important part in con 
food nto tissue and energy, becune 
abnormally enlarged in an effort to mab 
up the deficiency. Cod fiver oil in small 
doses remedied ihe trouble. 


Remarkable Model Shows Apartment Village 


FOMES at cost for 025 families will be 
provided when a mammoth, block 
quate group o tehouses 


sponsored by Marshall Fed iscompleted 
in Chicago. A model of ‘the project, 
recently exhibited there, shows the ten 
units, which willl make up the project, 


trith ar spaces between each for ight and 
Fentilation, Each of the unite will hows 
bout’ sixty families providing 
and will be reed to the oc 

Cupants at cont 


‘The model, built precisely to scale and 
complete in every ‘detail, ita strii 
example of latest methodsin architecture, 
deepen Hast month's teu, which 
enable’a prospective owner, before con- 
struction work begins, to we exactly how 
{the completed buading wi 


“This sientifc wale mode! of the projected block of modern apartment hnaes for Chicago alee 
SST te me ein ete tne wee Wes Ey mg 


a 


Hailstones Larger Than 
Baseballs on Record 


FAO, Bie easton ron? To 
answer this frequently-asked ques 
tion, the U. has listed 
some of the hi of the 


it. Tu 1847, hailstones that measured 

ourieen inches in circumference are said 
to have fallen in New South Wales, 
Others, weighing four and a half pounds, 
were reported after a storm at Cazorla, 
oan in June, 1829. 


sands of bombarding balls of ice. 
thas lags ce Koger than ubag oops 
haseball, fell at Dallas, Texas, a couple 
of vears ago, causing nearly half a million 
dollars damage, The most amazing report 
of such n bombardavent frou the 
ame from, Cette, France. Here, in 
October 1844, such huge hailstones are 
said to have fatien that they. wrecked 
dwellings and sank vessels anchored off 
sho 


hailstones 
at hetween 
40,000 feet above the ground, 


15,000 a 


Pocket Microseope Looks 
Like Fountain Pen 


LTP off the cap of this litte bi 
fountai 


pen, and y 
‘eroscope ready for action. sli 
‘on the barrel focuses 
Tens, and a tiny 


or object to 


oh 
fan see the object magnified many tines 
fh te epepicces Thu citing base! a 
juste the power of magnification. 


Plants, Like People, Tanned 
by Invisible Rays 
PIANTS, as well x people, get tanned 

from exposure to ultra-violet rays! 
‘Thus reports Dr. E. M. Delf, seretary for 
8 committee of English botanists who 
fre carving on experiments with plants 
{6 determine just how they are affected 
by the invisible rays that sonburn the 
‘exposed necks and arms of human bat] 
‘ers at the seashore. 

‘When a plant was exposed to the glare 
of a quarts mercury vapor are, recent 
the surface of the plant turned brow: 
An examination of the “sunburned” 
plant witha microscope revealed that the 
change in color had been caused by a 
breakdown of the outer layer of cells. 
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New Army “Whippet” Tanks Built for Speed 


Watiowing 9 mad, two of the 
soni scw hinge tans 


that de ore. the 
ay ly slightly below 
iat made by Charlie Paddock when he 
set the world’s record for the hundred. 
yard dash have been successfully tested 
‘at Fort Leonard Wood, near Baltimore, 
Ma. “On level ground, the new tanks 
Tumble along at a twenty-mile-an-bour 
clip. For spl mud, fording 
streams, oF travering rough ‘country 
these “whippet”™ tanks are equi 
with a new type of tread which is said to 


Tower Thermometer the 
World’s Largest 
THEN citizens of Munich, Germany, 
it to see how cold itis, they can 
poke their heads out of doors and look at 
What is said to be the world’s 
thermometer on the tower of a museum 
im that ity. 


instrament, which can be 
Pe Be pte eg ely 

de of the tower. It was built by a 
Berlin engineer, Paul Fuess. In spite of 
its great size, the thermometer is said to 
record the temperature accurately. Above 
the thermometer is located a proportion- 
ally-large barometer, resembling’ a huge 
tower clock. 


rip the ground more effectively and to 
increase speed, Extensive tests of an, 
experimental model, covering 1,500 miles, 
showed that it could climb hilis that as 
cended at an angle of forty-five degrees 
and could carry sufficient gasoline for an 

hty-mile run. A novel feature is that 
the tank is built on an all-purpose chassis 
‘on which ean be mounted several different, 
styles of b 

"The machine is especially: designed to 
carry one man and a machine gun over 
shellswept territory with the greatest 

ansible protection, ‘To this end it is 
built with a low body to offer the least 
target for enemy fire. 


Exercise After Meals Not 


Harmful, Tests Show 


PSETTING the old belief ¢ 
cise after meals is harmful, 
physicians who have ie 


iz were found capable of 
running two miles slowly after a meal 
without in ‘effects. Mes 
training, however, found that an ho 
walk was sufficient to hinder digestion. 
Violent exercise after a meal, say the 
doctors, results in temporary anemia, or 
Ieeke of bond. the jomach, due to the 

way to the muscles 
‘which are being exercieed, 


Record Blast Displaces 
40,000 Tons of Rock 


SINGLE blast in a Welsh limestone 

fquarry recently” diapluced "stone 
weighing 40,000 tons from a cliff 100 feet 
Tigh, Its sid to ave been the largest 
limestone quarry blast ever act off in the 
Baie Isles, Three and a half tons of 

eaplolecs wore seta the charge 
boars Coreab had been Soest id pe in pre- 
paring for the big explosion by 
Siok cate. when seme aeetet 
{Ho fects to conta the enplotvca which 
were set off electrically. ‘The explosion 
tripped the rock from the cliff and left a. 
Smooth surface for’ future quarrying 
povar larg 


not 
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Newest Locomotive “Cart before the Horse” 


TONGER freight trains will climb the 
winding Hocky “Mountain tracks 
etcetera dpa 
est oil ing type, constructed in the 
Shops of the Southern Pacific Railroad, in 
Becramento, Calf are pat into operation 
‘The design of these great locomotives is 
evolutionary. Reversing the usual prac- 
a's cabin infront ad the 

stack in the rear, making the locomotive 
pear os if rousing backward. In addi 
tion, the lug, rigid body really embodies 
toro veparate engines on scparate trucks, 


tice, the engi 


each operati ‘own set of driving 
wheels |. This feature of “articu- 
Intion” increases the locomotive's flexi- 


bility and enables it to swing about sharp 
curves that an ordinary engine the same 
Tength would have difficulty in managing. 

The hardest part of the run over the 


Southern Pacific line from Sacramento to 
Sparks, Nev., will be taken over by the 
new engines. ‘Their water capacity is 
112,000 gallons, as compared with the 9,800 


gallons in the locomotives used previously 
‘on this run, and the oil capacity 
‘creased from 3,112 to 9,771 gallons. 


mountain-el 
Great, No . 
$110,000 each. ‘They will pull. 100-car 
freight trains over mountain divisions. 


Giant Pump Is Lubricated 
With Water It Lifts 


SIXTY - THOUSAND - POL 
pump that 
with water has 
tion well near 
giant pump lifts water 640 
feet, in a single boost. from the bottom of 

“450-foot well to the top of a hill where 
irrigation ditches carry it away. Ttis be- 
Tieved to be the highest pressure turbine 
pump ever built. 

‘An electric motor of 850 horsepower 
furnishes the Because frequent 
trouble in oil lubricated. pumps has re- 
sulted from clogged oil lines and burned- 
‘out bearings, the makers of the Etiwanda 
‘equipment: had. been experimenting for 
Some time with pups, that. lubricate 
themselves with part of the water they 
raise iminary experiments, si 
fol cinch poms, eciar to the ane 
Shown at theleft ofthe photograph, water 
lubrication proved satisfactory. Subse~ 
quent tests of the new thirty-ton pump 
gave convincing proof that bearings of 


“Two set of drivewberi, on s0p- 
rate"“sraren, noble thease 


large size also can be kept 
ing condition with nothing but water for a 
Tubricant. 

Tt had been predicted that sand iu the 
water would cause rapid cutting of the 
Trearings, but it was found that the w 
design of the bearings of the new 
climinated most of this danger, and that 
any sand that erept into them was washed 
‘out before it could cause abrasion. 


Millions of Tons of War 


Explosives Put To Use 
OW T.N-T., made for destructive 


recent report of the Explosives 
of the Bureau of Mines. 


‘The war ended 
of high og 
States, 


nethiods of 
handling the powerful explosive. 
The excellent kee 
dem 
ten year 
to be fit for use 


Modern Machines Develop 


IIE Jong monopo 
the South African fields have 
is being threatened by the increasing out- 
put of the Belgian Congo mines, From a 
{otal output of 15,000 carats, in 1913, the 
production of the Kasai district, the 
principal Belgian Congo field, has’risen 
to more than 1,000,000 carats. Thi 
represents one fifth of the total world 
production. 
‘The sudden increase in output is due 
oiaiee hinery and 
nt. ‘The pick and other primitive 
Gplements have been superseded by 
icchanical exeavators and washing ma- 
sof the latest type. A seventy-mile 
arrow-gage railway and 4,000 miles of 
new road have been constructed. ‘The re- 
sult of the mechanizing of the’ mines 
seen in the present enormous produ 
The diamonds mined here are not as 
large, however, as those of the famous 
Rpbereyfeldtath svt, The 
berley mines stil luce the biggest 
diamonds in the world. One dug there 
recently is said to have weighed 412 
carats and was sold at the mi 
(000. When it is eut, its valu 
to be at least $50,000, 


Sandpapering Made Easier 
by Handy Holder 
A NOXEE, mens for ai 


icra for handwork is pro 
ewly devised block. On both si 
Ilock are slots into which the ends of the 
polishing material are inserted. Special 
‘lamps are then pressed in as shown tn the 
photograph, holding the material firmly 
Jnplace. Having one sharp and one 
Ede, the sander i adapted to 


With a polishing cloth firmly stretched 
‘over the block, pho! 
ful for polishis 


tographers find it use 
ferrotype plates. With a 
a paraffin, the housewife 
‘atiron polisher, which is 
‘one of its many uses about the home. 
For polishing moldings, pipes, or large 
round surfaces, another block is supplied 


Begin Search for Radium 

\ARNEGIE INSTITUTION, Wash- 

ington, D. C., is to conduct a world- 
wide search for radium. In the whole 
world there has been mined less than four 
‘ounces of this valuable substance. Most 
‘of it has been found in Colorado, although 
‘some has been discovered in Russia and 
some in Turkestan, 


gd 


Silver Nuggets Salvag 
from Movie Films 


through the fixing b 


rooms, t takes infinitesimal 
ticles of the silver that forms part of 
sensitive outer coating of the film. 
amount from a single fila is slight, but at 
the end of a day the silver sediment hi 
accumulated in the bottom of the fixing 


ew chemical proc. 
4s for recaiing this silver a Bve-pound 
piece of silver, shown in the photograph 
fat the right, was obtained. "The large 
hypo vats of a west coast sin, shown 
above, give an idea of the size of the fixing 
baths which have become “silver mines, 
thanks to the ingenuity of chemists in 
alvaging precious metal previously 
thrown away. Seience is con- 
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By ap 
tions to water, he says he has been able to 
break it up into its constituent elements 


ing very high frequency vibra- 


of hydrogen and oxygen 

he contends, will be used 

‘gas as a fuel and will make t 
‘coal unecessary 


‘The hydrogen, 
ce of coal 
ning of 


ually discovering new wag 


Also Flashlight 


POLICEMAN’S night 

ick that provides 
bludgeon at one end and a 
flashlight at the other has 
been devised to nid ofcers 


steel fubing with threads in 
‘the end of the grip, into which 
‘flash lamp is screwed. ‘This 
‘arrangement, the inventor 


When Dr. von Hohenau 
eteelenie 
| cecueaeas ces 

eects 
the energy required to set 
| up the vibrations, even if 
Herold 
itis ptaee 
Pa] 
co 


Coconuts May 
Rival Cows 


OWS and coconuts 
will become rivals if 


mays, enables an officer on 
night duty to throw out a 
eam of light without waiting 
to pull a flashlight from his 
pocket, at the same time permitting him 
to keep the club in his hand ready for use. 
Tucked under the arm with the light 
rected on anotebook, it leaves both hands 
ree for writing. 

shlight batteries are contained in 
the grip, and are replaced simply hy re- 
moving the lamp bulb. 


Predicts Water in Place of 
Coal for Fuel 

IE future fuel will be water instead of 

‘coal, according to Dr. Walter von 

Hohenau, a Brazilian physicist, who says 

he has discovered means of liberating 

the hydrogen from water. His process, he 


Preming a button oo the 
(bio the polceman’s night 
‘ide taron on the Baa amp. 


tests of a new chemical 
process for making a mil 
substitute from the fluid 
in coconuts proves com- 
mercially valuable, ‘The meat of the eoco- 
nut is being used in many ways, but few 
‘uses have been discovered for the “milk” 
within the shell. In Manila. where great 
factories shred the meat of the fresh nuts, 
‘the fluid has little commercial valy 
Herbert Waller, an American chemi 
hhas just applied for a patent upon a 
css which he says will produce a genuine 
milk from this fluid by blending it with 
the liquid from the fresh meat. 
‘The result is said to be a rich and whole- 
some beverage applicable in every way im 
which milk is used. ‘The resemblance is 
said to be so close that cream rises to the 
top; and, when fresh, it foams in the same 
manner as does real milk from the cow. 
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Simple Ways to Measure 
the Speed of the Wind 


SIMPLE guide for judging wind 

hhas been worked out. by the 
Forest Section of the U.S. Department of 
Agriculture. In forest fires, the number of 
men needed on the fighting line is often in 
direct. proportion to the strength of the 
‘wind that is blowing. To help men in the 
field, who have no instruments to measure 
the speed of the wind, these rules, which, 
anybody ean follow, are given by experts 
(of the Service: 

A light wind, up to seven miles. an 
hour, is felt lightiy on the face, and rustles 
leaves 

‘A gentle breeze, 
an hour, keeps lea’ 


ighteen 
piles an hour, ruse dust and sway small 

Fresh winds, nineteen to twenty-four 
miles an hour, sway small trees in Jeaf and 
‘cause crested wavelets to form on inland 
waters. 

‘Strong winds, twenty-five to thi 
cig males a hour, whl hong 

jone or telegraph wires. One. walking 
faxinst ‘them feels himself being held 


to fifty-four miles an 
ig off trees and often in- 
flicts slight structural damage to build- 
ings. 
‘A whole gale, filty-five to seventy-five 
iis an hour, uproot trees. Any wind 
¥ of more than seventy-five 
classed as a hurricane, 


This Mail Box Sheds the 
Water Like a Duck’ 


Be proverbial ducks back gone one 
better by the mail box invented by 
L.A. Stelhouse, of Baltimore, Md., whic 
sheds most of the rain from its top and 
directa what little enters by way of the 
letter slot out through an opening, so the 
tuoiture never reaches the letters de- 
posited within. 

When mail is deposited in the slot, 
metal grill at the top directs it at an angle 
Into the main compartment of the box 
beyond a partition. ‘This partition 
catches the rain that drops from above in- 
to the slot and directs it out the back. 


January, 129 


Camera Records Path 
of Lightning Bolt 
OR the fist time in history. 
the flashing progress of 
‘natural lightning bolt on its 
to the ground has been recorded 
in a close-up photograph. The 
feat was accomplished recently 
near Lake Wallenpaupack, Pa. 
hy a_marvelously highspeed 


camera, otherwise known as an 
automatic eathode ray oscillo- 


the article "New Magic Worked 
by Cameras" in the September 
Kesue of Porvian Bounce 


5 


Tt 
records what goes on in incredibly small 
intervals of ten millionths of a second. 


ion line. ‘The time which ela 
the striking of the bolt until the electric 
pressure of the impact reached 1,300,000 
volts was revealed to be five millionths of 
fa second! In another split second the 
‘voltage reached 2,500,000 and in another 
ten millionths of second it began to 
drop. From the impact until all effects of 
the bolt vanished from the camera's eye, 
forty millionths of a second elapsed. 
sus camera i more than a laboratory 
laything. ing employed to study 
Uhevnatrs of lightning and he fects on 
high-tension power 


System Minus Disks 
‘OME television experts believe that 


while apparatus Ike spinning disks 
ad synchronised motors sre mecesuary 
today, television tranemitting and recely- 
ng eis of tomorrow wil have no moving 

as Workng along this ne, Ph 


what be caine ob 
Which employs no whirling seanrting disk, 
‘The receiving sereen, he says, isthe coated 
fluorescent bottom of glass flask, and 
‘beam that paints the picture 


the sean 
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swung across it hy sta 
tionary magnets, He 
claims his invention can transmit twenty 
Dieta a cond. ree 

wnother improved apparatus, devis 
by Dr. E. FW. Alexanderan, one of 

vision’s pioneers, exhibits a’ moving. 
image twelve inches square, as com 
with the three-inch pictures. previously 
obtained. Tt uses a. spinning scanning 
disk studded with lenses, 


Tests of Lumber Reveal 
Why Paint Fails 
‘OOD has holes in it, and 
catches in them. It itean fi 
of goodaimed holes or pores 
to “enter, the paint 
will tick, ‘Otherwise 
1 will drop. off in 
flakes. There is 1 
inherent tek 
ivenese about pal 
‘hat is the cone! 
sion ‘of the Forest 
Products Lahoratory, 
Us 


cly poreless. ‘The differet 
Trt Un te be of won 
both is painted, as illustrated in 
the accompanying pl h. 
Before paint will stick to all 
boards with equal durability, 
ime method must be found, the 
horatory concludes, to make 
it adhere even to wood with a 
shortage of large pores. 


Toy Sails 1,750 Miles 
URING a recent celebra- 
tion, Thomas J. Rubino, of 
Paterson, N. J., sent up a toy 
balloon ‘with a’ note attached 
asking the finder to communi 
cate with him. He received a 
letter from a man in Albuquer- 
M., 1,750 miles away, 


AMER. | 


‘Dark trea show bands of summer wood 
‘cn'which paint hae fled, Light portion 
‘Sagning wood on which the paint wen 


| 


{Lefts High-speed camers, known 


U. S. Experts Seck Paper 
That Won't Wear Out 


PAPER that won't wear ou is bein 
sought by the United States Bureau 
tandards in Washington, D. C. As a 
first step in this direction, experts of the 
Bureau are testing the different. prod 
that are now on the market. These will 
be put through accelerated aging experi 
rents inthe Iaboratory hy" the use of 
artificial heat and light. 
‘Chemical and physical tests will follow 
to determine the constituents of the vari 
effect upon ite wear 
ing quality. "Later, 
‘the Bureau will cop. 
crate with manufac. 
turers to increase the 
of thie 


erento obs 
these teste 


ner 
is the American. Lic 


brary Association, 
which has been seek: 
more durable new 
material for book 


Deepest Oil Well Goes 
Down 7,800 Feet 


TUBE of steel, driven 7,800 feet into 
the earth, 
waco from what is Ielie 
deepest producing well in 
ignal Hill oil field in south 
Experts believe that the s 
new well will lead to the reopening of 
fields that have been drained by shallow 
drilling. " i 
Operators expect that improved appa- 
ratus for drilling will enable them to sink 
wells as deep as 10,000 feet within the 
next few years. Already contracts are 
eyed Father of Lang Ba, 
Calif, stipulating a certain percent ro 
to'lantl owners for wells nok dooper 
than 10,000 feet, and an increased royalty 
wells deeper than that are used. 
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Om New A.C. Set Completed 


How to Add Audio Amplification to the Two-Tube Outfit 
Described Last Month, and Get Loudspeaker Reproduction 


ITE four, fll etre radio 
is the twortubo utGt described 
last month in Porctan Setsscx 
Moxtuut, with the addition of 

two stages of audio aniplifation to Ret 

Ipeaker operation ont sai 
eliminator has been 

aud, ‘This can be either afc: 


By ALFRED P. LANE 


F2—variable resistance, 0 to 5,000,000 
‘ohms. 


G1 socket for heater type 227 vacuum 
‘These parts were added to make it a 

two-tube set: 

42, B2 C2—mounting and broadcast 


F5—One-thousand-ohm fixed resistance. 

‘You will need all of the above parts if 
‘you are just starting to construct a re- 
ceiver and in addition you wil of course, 


"Dru dial, panel 7 by 21 inches, base- 
aby 1by aoinches, wire, serews, 


tory built unit or a home as 
sembled outfit. 

In connection with previous 

describing this receiver 


4 
receiver. As a short-wave set it 
is used with three tubes, since 
the radio-frequency stage is of 
no use on the short waves. ‘The 
plug-in coils on the broadcast bands give 
particularly good selectivity at some sac~ 
rifice of distance-getting ability, If your 
interest is mainly in the short waves, and 
you wish to tune the broadcast bands 


merely for the programs of local and semi- 
distant stations, then the plug-in coils are 


if, on the other hand, you care nothi 
about the short waves and you want 
‘maximum results on the broadcast band, 
you will do well to build the set with 
plain, hand-wound coils. 

If you have built the two-tube receiver 
described last month, the cost of com 
pistingit according tothe directions 

ere given will amount to the price 

of two audio-frequency transform. 

ers, one output transformer, a fixed 

qriiance, * Baliainter, and 

course, two mone 

Aubes will be required: one type 226 
and one type 171A. 

For the convenience of those who 
hhave already completed the set in 
gither oe-or two tbe form we list 

separately. 
‘parts are in the one-tube 


wet 
Al, Bl, C1—short-wave coil set, 
ineluding extra coils to cover the 
broadcast band of wave lengths. 
Di —variable condenser, .00014 


mfd. capacity. 
D2—grid condenser, .0001 mfd. 


opacity with clips. 
Dyfed condenser, .0005 mfd. 


Fa. Ths diagram srr how to place the part on the 
Scar” You can Judge poldons by eye seesereman 


band coils (or home-wound coil). 
Dj—variable condenser, .00014 mid. ca- 
pacity. 

Dbwrliget variable condenser. 
‘Dii—bypass condenser, 34 mfd. capacity. 
F3—six-ohm potentiometer. 
P)—2,000-ohm fixed resistance. 
G2-standard X-type vacuum tube 


vocket, 
‘H—oxiliation controller. 

And now you need these parts to add 
‘dio amplification: 
Jt, J2—high grade audio transformers. 
‘J3—output transformer. 
G3, Gj—standand X-type tube sockets, 


SSHOWN here, thereceiveris 
‘modern in appearance, Some 
readers, however, have 
hey’ can use two ordie 
nary tuning dials instead of the 
drum dial. "This is entirely prace 
tical. OF course, if you have in- 
dependent. control of the two 
‘condensers, you will not require 
the midget vernier condenser Di 
a This mide condenser is 
however, absolutely necessary i 
use the single dial control, 
heeause of the effect of the 
tenna on the tuning of the radio-trequ 
Please pay particular attention to the 
location of the fixed resistances 4 and 
Fi. In the two-tube eireuit shown Inst 
‘month, the 2.000-ohm resistance F'4 was 
used to supply the necessary C-bins for 
the radiofrequency stage of amplifica. 
Tn the eireuit shown in Figs, @ and 
8 you will note that the new resistance 
you have purchased, the 1,000-ohm re= 
sistance Fi, is located where F'5 was con- 
nected, and Ff is moved aver to act as 
0 grid-biasing resistance for the power 
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tube type 171A in the last audio stage. 
‘The reason for this change is that in the 
four-tube cireut, the first audio stage is 
biased by the same resistance as is used 
in'the radio stage, which means that the 
resistance must be dropped to half the 
Value, since there will be twice as 


only change in the wiring of the 
two:tube circuit required when | 
‘you add the parts to complete the 


wet 
Follow Fig. 1 and the photo- | 
graphs on thi when you ar- 


ange the parts on the baseboard. | 


Accuracy i wot required. Merely 
Place them by eye measurement, 
The drum dial should be mounted 
‘on the panel according to the in 
‘structions of the mannfacturer 
Make sure that. you set. the 
ractous parts Wah tee, torsion 
pointing in the dirvetion indicated 
tn Fig. & the picture wiring dia- 
expecially impor- 
ibe rockets and the 


permanently connected with the 
A-transfor 


the Beelim 


ig out loose wires ax 
expense of 
ble of 


that bin 
shown wil eave the 
Hiding posts and the tr 
fitting 

Even the loudspeaker 
clamped directly to Uh 
pao t 
Sopa iraly in ont of 
Dane! ively infront oft 

‘You wll Bod thatthe wizing ie cary 
it you follow the picture wiring Siagrasn 
of Fig. 2. Be sure to cheek it at leat 
frie bel 

“iter checking the wi 
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designed to handle six type 226 tubes, 
and you use oaly two of them in this set, 
Consequently the voltage 

what 


aval spor winding ball one way 
tid bal the ther, Contoet thir in the 


Li¢-volt circuit at any convenient point 
near the transformer. 


Reduce the length 
ling 


ny igh, erade B-liminator, ether 
factory built or home assembled, wil 
give excellent results. It should de- 


od wnt to got (ll power Wt of 
= ue be ii ee G4, a tube 
will une up to 180 volts apie to 
Plate, and the Cohas,valege of 40 
subtracted from the voltage delivered by 
tie dimintor 
In the can ofthe A-power transformer, 
ssococt bo provioed ino Which 
you can insert the plug from the 
Beeliminator, By this method all 
the current for Sperating the set 
jis taken through the plug con- 
fected wit peter bans 
eo, You con tara torneo 
find off hy lseting tho. power 
‘transformer plug in and pulling it 
out cf the wall socket, 
{it a drop cond switch, ar shown 


in Fig. & 

‘The small, six-volt light that 
ifluminates the dial should be 
wired by a twisted pair of wires 
directly to, the F terminals of 


Poo PEAR 
SCTENC 
MONTHLY Blue- 
print No. 99, de- 
seribing in still 
greater detail the | 
construction of this 
modern and easily 
built four-tube full electric radio re= 
ceiver, may be obtained for twenty= 
five cents (sce page 105). 

complete list of parts approved 
by the Popular Science Institute of 
Standards for use in constructing 
the receiver will be mailed with each 
blueprint or sent free to readers who 


put the tubes in the sockets 


wish to wor is article. Ad- Place 287 tube in socket G1 
eae Sarees Fron acide: A 200 Tube in soekets G2 and 
tion to: Technical Editor, nwo ge 53) 


POPULAR SCIENCE MONTHLY, 
250 Fourth Avenue, New Y 


Tig-volt circu 
A-power transformers are 


in Tedble ads for’ the = 
7 Bs Vig, the 83g and i i 
: ro DIALUGNT Jy 
My L 
B= ©). 
aie4 % < 
Pe [3 Fe 
¥ ee fear \* 
Fig. 3. Technical wiring diagram. If you built the two-tube zavac be a5v SOM ap Ov 


‘Sntut dracibed lat month ote the Changes ia Fd and FS 


POPULAR SCIENCE MONTHLY 


January, 129 


Useful Hints for the Radio Fan 


How to Kill the “Dynamic” Hum 


NAMIC cone speakers require & 
supply of direct current to ener- 
tise the powerful cectromagnet 
trhich seme to be an indspens- 

ble part of these inatrumenth, ree 
ferent methods are employed to obtain 

urrent. ‘The simplest isto 
ig suitable for tse on six 
wots and connect it tothe storage battery 
that nupplies the filament current to the 
receiver. 

"This method of course, is ideal when a 
dynamic cone tied with & 
battery set, but it won't work with the 
new electri nets Because no Battery cur- 
"Por cates as, therefore, the dynam 

ric sts, therefore, the dynamic 
cone pears ar, mae, two fort 

Gee har « high-voltage winding throug! 

‘which the Beaupply eurrent of the creut 

{an be forced to obtain the required mag- 

net energization. ‘The other and more 

common type tses a separate step-down 
transformer and rectifer clement. This 
latter type is most eenuse it can 
he hooked to aty electric set. without 
changes in the internal wiring ‘of the 


receives. 
pang od 
fo called ‘A. C, type, dynamic speaker. 
‘The rectifier circuit is somewhat rudi 
mentary and with certain high quality 
{ido receivers will develop 9 noticeable 


DRTUNATELY this hum can he 

eliminated entirely in a simple man- 
net. Fig. 1 shows it being done. Merely 
connect the terminals of a condenser, 


type are a 


climinators and are, of course, cnt suit 


simple. 
check-up will show that there are wires 
leading from the step-down transformer 
to the rectifying element, and there al 

ways are two wires leading from terminals 


~~ 


on the rectifying element into a hole in 
the round case that houses the electro- 
magnet. Connect the condenser across 
these same terminals. 


More Durable Tubes 


WIS tena ae 
types 226 and 227, were placed on 
the market, they were rated for one and 
one eeuee two a. one , volts, 
ft ernie oe 
israel 
any tes eee to 
des d the tubes. Extended tests had 
Se ere 
results with these voltages and they had 
eee 
adtreace ahs it 
gat 
saree aa sors 
these tubes in radio receivers brought out 
onl eer og 


AB C's of Radio 


HE A-eurrent supplied 
tube. eter of the 
Battery type or the newer 
ferenting Senest’ types 
to heat either 
— 
catkede. 

“Compared with the battery 
abe fhe allermating corres 
tabs obtains ten Avctorent 
Kerspe then dome Cents 
tery tube, Inceusequonce the 
Sticustiog caeent tober are 
Sete foe relatively envy 
Accurrents Ad by still fare 
a otherviee poorly dened 
| er otherste ooety dea 

tabs con’ be taods' se give a 
ti showing, 
7 meakars of infesior 


tubes resort to this method of 


Noise Trouble with New A.C. Type 
Speakers Easily Remedied — Better 
Volume Control with A-Eliminator 


hadn't given sufficient considera 
“Tubes may last for a thousand hours if 
fed with exactly two and a half volts, 


tuates up and down at 
been that a great mat 


Further development 
227 tubes has resulted in a solution of 
this problem. ‘The tubes now being sold 
have heavier elements so that they will 
safely stand any ordinary line voltage 


of the @20 and 


IAR situation has developed. 
th rgned to the wwe of modern 
types of tors. You may in 
‘one of these pieces of apparatus to run 
the receiver formerly operated with a 
storage A-battery. The outfit will prove 
tisfactory except in one way, You may 
otice that while distant stations are 
received about as usual, powerful local 
stations may fade in and out mystes 
owly, ‘The Aveliminator is indiretly 
ants taal method of volume control on 
battery sets is to fit w rheostat in 
ne or more of the radiofrequency sages 
‘use it to tum down the 
frequency “amplifier tubes when it 
desired to decrease the volume, "This 
adjustment is quite critical, and when 
attery eliminator the slight 
the line current. voltage 
the output of the instrue 
ment and the amplification of the tubes is, 
in consequence, greatly affected. 
‘The remedy is to install another type 
‘of volume control; as shown in Fig. 2 
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Your First Television Set 


television receiver, the. scanning 
disk, was described in the Deer 
eof Foreiat Semce Meri 

three vital parts of the televisi 
receiver are the scanning disk, the neon 
tube, and the motor that rotates the disk. 
the radio receiver. but 
lively television eau, 


from any really ceeded 

“The other parts ofthe television equip- 
ment are merely accessories designed to 
assist in the proper functioning of the 
important parts. 

‘ou must have a high-grade radio re- 
ceiver to. get satisfactory results in tele- 
vision. ‘This means that the receiver must 
bring in the station with plenty of volume 
whether you are receiving on the broad 
cast or 1 ve band. Further- 

5 f the receiver 
must amplify without serious distortion 
all audio frequencies, from the lowest 
commonly wed in the Brondcarting, of 
music or speech, up to, at. leas 
vibrations per second. This range will 
give fair results. On some of the tele- 
Vision broadcasting, even better resulls 

I be obtained with w receiver that wil 


Amplify up to 15,000, 

‘1 variable speed wohie be an abvobate 
necessity, for you must be able to rotate 
onsen di am sped which wi 


exactly in step with the seanning disk 
used in the television broadcasting station, 


HE accurate construction of one 
‘of the most important parts of a 


8 maltraf obtaining neon 
the most dificult. peeblam af, pees 
ent.” ‘There is no method available Tor 
fmateur use that does not require con- 
tant and extremely careful hand adjust 
iment all the time the vision in being 

test error will throw 


Tin the Popular Science Institute. of 
‘Standards luboratory we have found that 
the simplest and most accurate way to 
et synchronism is to adjust the motor 
‘heostat 20 that the disk will run slightly 
faster than is required. ‘Then we rest a 
hand in a comfortably supported position 
close to the edge of the disk and lightly 


By 


touch the side of the disk close to the 
rim with the ball of the thumb. ‘The 
slight friction retards the disk until it 
strikes synchronisin and it is held 
by varying the touch of the thuml 

‘This sounds like a rather crude system, 
but it works. With astonishingly little 
practice you will be able to hold. the 
vision in the frame or picture space which, 
‘of course, is in front of the plate of the 


HEN the image is being perfectly 

received itis stationary in the frame. 
As the disk starts to rotate either too 
{ast or too slow. Ue image will ean in one 
direction or the other and will start to 
rift out of the frame. You increase or 
‘ecrease your thumb pressure accordingly 

back. 


ant bring il 
lustrations sbow a typical ama 
tour experimenter's television apparatus 
in the Popular Seience fnstitute 

At the top of the ae 
ieator, is sho 


tachometer. or 
being used to adjust he disk speed. 


vou haven iment. you will 
ve to experiment he 
right 


up the neon lam 
close as practicable t 
television disk, with the side of the plate 
that glows squarely toward the disk. To 
adjust the neon tube voltage, simply turn 
the adjustable resistance until the tube 


JOHN CARR 


How You Can Build and Operate an 
Amateur Experimental Apparatus 
Hooked to Your Radio Receiver 


glows steadily but as faintly as possible, 
Directions as to the proper tube voltage 
‘are packed in the box with the tube. 


diagram on this page shows the 
wiring. You must, of course, se that 
the radio receiver is filted with an output 
transformer. No worth while results ean 
be obtained unless you use at least a 
type ITIA tube in the last stage of the 
set and operate it with 180 volts on the 
plate. Better results are obtained if a 
Still more powerful. amplifier is used, 
‘Television receiving must be done in a 
darkened room. ‘The image isnot strong 
dh to be seen if the room is 


ly with a power- 
glass is not a 


vision you are just as likely to 
have it upside down as right 

s upside down. 
ing di he 


other side to. 
then be seen right side up. ‘The 


‘The image will 


image also may be wrong side 
to. This is of no particular 
importance on faces or ordi- 
nary objects, but it will make 


\f 


Parachutes Have Snatched 
115 Flyers from Death 


INETY-SIX airmen in America 
hhave saved themselves from certain 
death by leaping from disabled planes 
‘and_ trusting to their parachutes. In 
foreign countries, nineteen flyers have 
done the same, sna recent announce 
‘ment of the U.’S. War Department. 
‘Colonel Chatles A. Lindbergh holds 
record for the number of leaps from dis- 
fabled machines, having jumped. four 
times. ‘The first airmen to use parachutes 
in-an emergeney to save theit lives are 
said to be John Boettner, pilot, and Henry 
Wacker, chief mechanic, of the Americ: 
dingile, “The Wing-Foot Express 
cruising over Chicago, in 1910, this 
hubse Unt tae Boe oad csaead 
through the skylight of the Ilinois Trust 
and Savings Bank, resulting in the death 
Of thirteen workers in that buildin 
According to the records of the WU. S, 
Army Air Corps, there ix no. instance of 
the Army type parachute failing to open, 
‘once the juinper cleared the plane. 


Gas Taxes Build Roads 
)RE than two hundred million dol- 
lars were added to the price of gaso- 

Tine in the form of “gas” tax last year. 
‘The tax, totaling #258,006,851 for the 
whole country, was levied in all of the 
states except two, New York and Massa- 
chusetts, ‘The tax ranged from two to 
five cents a gallon, ‘Most of the receipts 
‘went for new roads oF for completing 
payment on highveays already by 


Huge Domes Strengthen New Coolidge mae 
gs nomber of 


ECENT completion of three huge 

concrete dome-shaped buttresses 
inarked one of the final steps in the con- 
struction of the 810,000,000 Coolidge 
‘Dam on the Gila River, east of Phoenix, 
‘These domes, said to be the 
1 designed to ive 
trength with econ- 
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Largest Grindstone Is Built in Sections 


GRINDSTONE for a giant to turn stones, each cut somewhat in the shape of 

is the one recently exhibited at a the keystone of an arch, 22d all joined 
‘machine tool and engineering exposition about a large central hub to form the 
in England. ‘The huge abrasive wheel, continuous abrasive surface of the wheels, 
‘atid to be the largest ever constructed, ‘The joints where these smaller sections 
will do the grinding of tools in an English 
machine shop. It is six fect in diameter 
and fourteen inches thick. ‘The wheel is 
not a solid piece of stone, but consists in 
stead of some twenty-four small abrasive 


An interesting faet in connect 


with 

the wheel is that the stone of which it is, 

made was sent to England from Massa- 
cchusetts by an American firm, 


g Aided by Weather Man 

£ LEGRAMS from the local 
weather ureeurcoently guided 

ors bt bnilding =. brid 

‘crow the Rio Grande at Browns. 

ville. Texas, Information about 

Conditions upatreatn duting, & 

threatened flood enabled the 

 bnlders to plan each day 


work and to strengthen 

work piling supporting im 
re in time to save the work 

Iready completed, 


we false 


ment, the dam will eo 
thcent to irrigate I 
Arona, half of w 
the Pima Tadians, whose ancestors used 
artificial irrigation 400 years ago. 


Handy Shaving Lamp Moves 
Around the Mirror 


AL TIGHT hat slides in a groove about 
three sides of a mirror is one of the 


the new mirror simply 
‘or dawn or to. one side or t 
rogresses with his shaving. 

‘The lamp socket is mounted on a mov- 


he up 
other as he 


clamps hold it in place after it has 
been moved. All the wiring is concealed 
within the mirror. 


Your Choice of 765 Cars 


Wik yas sae 
take your pick from 765 ty 
automobiles manufactured in the 
States, Recent statistics reveal that 
many distinct models of cars are being 
‘made in this country. Instead of becom- 
ing more standardized, the styles in auto- 
‘mobiles this year have a greater range 
than ever before. Prices of the various 
models range from $985 to $12,500. 
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Post Office Tries Mechanical Stamp Clerks 


in post office in New York reve 
d ‘several coin-in-the-slot_ st 
ding muchines in the 

machines sell stamps at their face value, 
with the insertion of the correct change 
and the turn of a e 
of six units, sells one-cent, two-cent, 
and five-cent stamps, as well 

as books of amped 


Phone Net Widens 
| 
there are 25,000,000 


of possible connections came 
recently with the advent of 
trans-AUlahtic. telephone serv 


fee, ‘This uuinber will be f 
Canadian ta 
and by lines to 


sd soon by opens 
ontinental | 
South 


Ameriea, 


~~ 
~2e 
New Tool Invented to 


Cut Curves in Wood 


HE often difficult task of shaping 
wood, a in making 


siete € 


d by the invention of 
‘a spokeshave, it has an 
adjustable blade which the worker can 
‘set to cut the curve he desires. With a 
Tittle practice, the inventor says, any 
amateur woodworker can use the new 

lace the several tools ordinarily 
required for such work. 


Buttons, Combs, and 
Pens from Skim Milk 
‘you button your shirt, comb 
your hair, of sign your name with a 
fountain pen, you give litle thought to 


ent of Agricul 
an important 

part in producing the buttons, comb, and 
juntain pen. 

‘Chemists are now using casein, one of 
the constituents of milk, to produce syn- 
thetic ivory and substitutes for horn, 
chony, peatl, amber, and tortoise shells. 
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Twelve-Foot Pie Hauled 
to Oven by Tractors 
APPLE pie with a 600-pound 
Tower crust and. containing 100 
will be sold by clerks, "bushels of spples was conked recently at 
Tf postal officials ‘consider the mach- Albion, No. ‘Two tractors were’ re- 
es suey thes tay be Hotalled quired’ to al this omen 
in pod offices in other large ction Suclerpice slong, auall’ tals 
Not the least of their advantages, offi- ily mail oe When the 
als ny, thet they will permit the 

archase of stamps on Sundays or bol 
tags when starup windows are 


t cards, Stamps 
fons or in large 


half 
hick erust was reeled on a long 
steel rod and carried to the huge pie tin, 


four men strained under its weight, Tt 
contained almost 400 pounds of four 
and more than 200 pounds of shortening. 

After cooking for nearly twelve hours, 
the champion pie, twelve feet in diameter 
‘and eight inches thick, was done to a 
turn, Nearly half a day was taken in 
cutting and distributing picces of the 
pie to crowds at the fair where the 
tunique delicacy was cooked, 


Living Human Cells 
“Act” on Movie Screen 


of the American Roentgen Socie 


Strong Men Lose Tug of War with Magnet 


JRE othe strangest of toy of war a lation at arm's length toward the 
aged at an industrial magnet, ‘Then, when the electric current 
el , Calif, the other was turned on, he and his team mates 


tried to prevent the iron from 
drawn to the magnet, 

‘The magnet won against both teams. 
‘The largest magnets of this kind can I 


cth against the powerful . 
leciic erate 
mere in two teams of three 
‘The leader of e 


{E'teust the tore pull excred by the cranes clecromagnct on the ftirans held By the leaders, 
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Rollers Park the Car 


NSTEAD of backing and twisting to 
into a parking space, the driver 
pped with the latest parki 

device merely has to head into a vacant 

place, pull a lever, and the rear of the 
ine rises and swings around to the 

b. Tt requires litle more parking room 

Shan the length of the sar, according to 

the 

v 


wers two auxiliary wheels 
rear asle, at the same time 
lifting the rear wheels of the ear from the 
Power is applied to the auxiliary 
rom the motor to move the rear 
sideways. When the driver 
hes to leave, he reverses the process, 
ing out the rear of the machine. 
he lowers the rear wheels and bac 


Motor Fuel Is Made from 
Alcohol and Water 
. described as a 


vented recently. 

much as gasoline, it is reported to give 

twenty percent more e 

and to assure complete co 
ue in the eylinder. 

the new fuel, 


test, while a motoreyele 


European 


rive in a speed race. Details of the new 
motor fuel are earefully guarded by the 
‘Swiss company producing it. 


World’s Longest Railroad 


est railroad, slightly exceeding its nearest 
mileage rival, the Southern Pacific Sys- 
tem, which has 13,165 miles of track. 
Other long lines in the United States in- 
clude the Pennsylvania Railroad, 10,527 
tiles, and the Chicago, Milwaukee, and 
St. Paul Railway, 11,193 miles. 


Sideways ( 


Villor P.. Willi 


\ 


and deseribed af the 
time in Porvtan 
Serer Mowruzy 


His device lifted 
both froat and rear 
wheels from the 
round and enabled the car to run side- 
ways as far as was desired. In a test, the 
machine slid sideways into a parking 
space ess than two inches longer than 
the car itself, without touching other 
parked machines. 


Oil Cup Invented to Stop 
Battery Corrosion 


IMPLE yet ingenious new device 
desigoed to prevet cori of 
ile storage battery terminals con- 
malo reserve made of lend 
ike projection at one side, into 
Telt washer fis. ‘The terminal 
Slam hale both the waaber andthe i 

feeeptacle firmly in place 
Trey tow wees e tie 
into the reservoir, as shown below. 
felt absorbs the oil and keeps the terminal 
dwith a film which prevents acid 
it. "The device has proved 


‘Sova ol mileage regnter attached tothe 


ara dashboard by rubber ‘urton cup 
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Dashboard Register Koops 
Oil Mileage Record 
TEN di you last change the oll in 
our crank ease? Unless you are an 
sunisial motorist you wil have to. quese 
the answer. But with a new device, 
which rovembles a toy speedometer and 
Fiche fo the dba wth aber 
fuction cup. the investor aay fou. ca 
tall exuclly’ when your mote heeds 
freah supply of ol 
When you change oil, you set_ the 
numbers on the dif of the device at the 
refitted by” the speedometer, 
O drive, the speedometer 
we tat on the device 
remains stationary. A comparison be: 
‘ween the two wll 
how many miles have 
been driven with the 


New Highways 
for Brazil 
R the first 
a thousand-mile 
automobile tip 
possible in Brazil, ac- 
cording to G, M, de 
Meneaes, representa 
tive from that 
country at the recer 
meeting of the Highway Educati 
Board in Washington, A highway 
Tio de Janeiro with Sao 
Paulo makes such a trip possible for 
motorists. Tt also makes a drive hetween 
the Brazilian capital and Montevideo, the 
! of Uruguay, a safe trip wit! 
a single stretch of eighty miles unit 
proved. For this distance the automo- 
les run along the smooth ocean beach. 
in Brazil, additional trunk lines are 
ned, leading to this main highway. 
uch roads, totaling 400  imiles, 
recently have been completed, 


Proposes “Smoke Rings” to 
Prevent Hurricanes 


GHOOTING stoke ving thousand 
feet into the air from twent 


southern Florida and the Bahama Is 

ids, is the unusual method of pre 
West Indian hurricanes suggested by 
Prof. William S. Franklin, physicist of the 
Massachusetts Institute ‘of ‘Technology, 

In each of the cones, a ton or more of 
oyder would be set off the rest 
explosion sending up a gigantic vortex of 
9,000 eubie feet of air. This, Prof. 


Franklin believes, would start a rising 


iran of warm, moist ai ng 
all storm to break over each cone, and 
vs breaking up energy which might 
herwise acemmulate into one great 

{rctive hurricane. 

Prof. Franklin suggests that the U. S. 
Weather Bureau make a test with small 
cones in the tornado region of the 

Middle West before exten 
sive experiments, costing sev- 
eral million dollars, are con- 
ducted in, Florida. "Scientists 
who are skeptical of the plan 
point out that past efforts to 
treate rising currents of air by 
firing heavy cannon into the 
sky have proved unsuccessful. 
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Reverse Pliers Serve As 


Handy Valve Lifters 
N INGENIOUS tool that takes up 
a kit, but solves the difficulty v 
leaning around it nr renoving the 
been put on the tachet hy 
fenton, 
fe consists of « pair of reverse 
plirs with a series of tectlt on the uppee 
wndle, "The fat jaws of the 
inserted between the valve spris 
wish rod bearing. Con 
handles opens the jaws ‘is Us 
spring, Atthe same time a wire loop a 
‘ver the teeth of the 


dle and. the wire 
oop pulls the. latter 
toward the teeth wh 
the handles recom: 
pressed as shown ia 
the photo at the right. 


Altitude Told 
by Camera 


OW cameras may 


e 


Mow the pliers hak up valve spring. The 
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AN 1;Av TOMO 
BILE: baggage 
recently added 
train run: 


jn are held open by wire Imp and sping 


200 fect. At their highest point, on 
sn snapped a pieture of the 
far below. ‘The 
cept for a scattering of clouds at 
six thousand feet, and the phot 
which was taken with a speci 
altitu showed the vari 


ways in 
City below clearly 
Experts aay that 


ow thee: 

ints on the ground, could be used to 
otermine the altitude of the plane, ‘The 
dlistancea between these points are known 
from accurate wu Hy mening 


a 
Icnowing the distance from the negative 
to the optical center of the camera lens, 
the length of the perpendicular from the 
lens to the ground can be determined to 
one tenth of one percent. mathematical 
tceuracy by solving n geometric problem. 


“Thrillers” Soothe Nerves, 


Experiments Reveal 

Fr XOU are nerwous, real a murder 

story before going to bed! 

‘The value of this paradoxical advice 
scons to have boen aliown by a scries of 
tet condacted recently in the Cniveity 
of Chieago psychological laboratories. By 
means of charts of pulse and respiration, 
‘and similar seientifie data, it was shown 
that after reading a “thriller” for an hour 
‘or more, the average person tested had a 
‘quieter pulse, slower respiration, and 
eater elf-coatrl than before he began 
reading. 

Tay M. Shipman, a graduate student 
in charge of the experiments, became 
interested inthe calming effect of mystery 
Mories a number of years ago when asa 

isabled soldier he was in a hospital for a 
‘year with nothing to do but read. 


Inyents Anti-Glare “Spees” 
for } 
RIVER'S 9 


‘red green are the latest i 
ing the eves from the glare of approachi 
hheadfights at “night.” ‘When You meet 
dlazaling headlights, simply drop your 
head slightly and look through the green, 
explains the. sixty-yearold California 
orist who invented the specs. 

The lower halves of the glasses are 
slightly smoked to. soften sunlight in 
summer driving. The goggles also are 
intended for goliing and beach use, the 
fgcen portion serving as a sunshade. 


s 


s Checked in Baggage Car 


end, When the destination is reached the 
agaage car: 

steel runway 
mobile is steered to 


street, where the 
‘owner and passengers enter.’ After the 
porter stows away the luggage, the mae 


thine is driven off home or to a hotel 


spots without having, 
rein of the long drive, 


May Save Lives of Carbon 
Monoxide Victims 


PF A new resuscitation method, 


in animal experiments 
f Dr. Ludwig Schmidt-Kehl, 
cay Ger. 


many, proves as 
Human beinge as it has 
there will be fe 


monoxide asphysx 
in the fature Attempts at committing 
suicide by inhaling iluminating gas also 
tay be thwarted by the new method. 
‘Dr. Schmidt-Kehl claims to have re- 


monoxide asphyxiation, by pl 
ina closed chamber of pure oxygen under 
pressure which was alternately decreased 
‘and increased in time with the animal's 
‘own natural breathing rate, 

“The scientist explains that carbon 
monoxide poisoning is caused by the 
abnormal appetite of the red blood 
corpuscles for the unwholesome gas, They 
take it up 250 times as readily as they do 
oxygen, and are destroyed as a rest. 

In this connection, Dr. Sehimidt-Kehl 
ints out that the blood uid, which 

ily carries very little oxygen, may 
bbe induced to load up with an emergency 
ration by placing the asphysiated animal 
(or person if the ‘ean be i npro' 
'upon to neue man beings) in closed 
ber of oxygen under pressure. 


‘Huge Tree from Tiny Seed 
[AL TINY sed olya quarter of an inch 

long produces the gant sequota tree 
of California, whose average height is £75 
fect and which may weigh 6,000 tons, 


Stainless Steel Propellers Save Repairs 


me he craft was Sted 
momay anaes propeller, and at 
the other inks steel pro- 
2 ting engineers on the ferry 

it which made twenty-mit 


reported that within two months after 
installation they could notice the differ- 
ence in time between a trip when the 
new wheel was propelling the boat, and 
‘one when the caststeel propeller was used. 
Figures kept by these engineers showed a 
reduction of six percent in operating costs, 
greater cave and eficency of operation, 
speed when the new propeller 

frag diving the boat 

‘When the experimental serew was ex- 
amined after months of service it showed 
zo corrosion or barnacles 

‘The steel that goes into the new pro- 
ppllers has a tensile strength of 75,000 
pounds. ‘They cost $8,000 apiece. 


The Birds Set Records in 
Trans-Atlantic Flight 


‘&. Ar Cowsat, ins made collection of 
the records of their feats of over-sea 
flying, which show the remarkable 
stamina of the feathered voyagers and 
their uncanny ability at navigation. 

‘A tern, banded in. Maine, was found at 
‘the mouth of the Niger River in Africa. 
ing, banded in Ireland, was caught 
in Newfoundland the following year. 
‘Three kittiwakes, found living in Ne 
foundland, had been marked on an island 
off the Northumberland coast of England. 
‘These birds, of the gull species, could rest 
con over-water fights, itis said, as they 
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(create of convenient 
Ferryooat “ariven by new propelers: 


Radio Piano Invented to 
Hush Twanging Sound 
“RADIO PIANO,” designed to 
climinate the twang of vibrating 
res in radio reception by transmitting 
tone when the keys, are 
the broadcasting mi 


Odd “Duck” Suit Permits 
Walking in Water 

MAN can walk throug 

and across streams if 

= ‘suit recently tried out with success 


in Germany. Gay aed 
Habuoy about te wht 
Moat and weighted shoes La in 
operted wich both banc blp propel 
a 
the forward at a fair rate of 
‘Queer metal wings att to his 


pushed back and 


ose when 


webbed foot. This drives 
hhim ahead and wp, adding 
to his progress through the 


clothing oat it ee to 
ep dry during the time 
spent in the water. 


“Doughnut” Rowboat Offers 
Novel Water Sport 

HE “Dippy Boat.” a q 

metal craft propelled by 

ras tried out recently by 


Julius Goldman, in Los Angeles, Calif. A. 
large circular pontoon, filled with air, 
Supports as many as eight people. 

¢ craft is propelled forward or back- 
ward, and also steered by means of the 


fhe oly of the taaklice plensure raft, 
A bumper extends around the outside of 
the boat. This allows two or more "Dip- 
py Boats” to collide and give the passen- 
gers a thrill without doing any harm. 
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Life’s Riddle Is Nearly 
Solved, Says Chemist 
ISCOVERY of the secret of life— 
the crowning achievement of ecience 


seems just around the corner, Prof. F. 
G. Donnan, London chemist, recent! 


Deser 
noted British biologist, he’ ani 
that this expert ison the were ol 
covering, if he has not already found, a 


the. very meaning of lie itsl 
r. Hill's extraordinary experi 
Prof. Donnan says, have already 
th ll, Such as 

ust. keepin 


iy"of ‘oxygen from the blood, In 
ps tes the difference between 
dnd cell and cel wth te vital” spark 


of lif seems tobe solely that the live one 


op-hea structure kept 
is ‘ogeinetos ky noth mews age 
terious than direct chetnical action, 


Speedy “Footmobile” Folds 
and Parks in Closet 


HEN you reach home in this run- 
‘about, you can fold 
into the house with you, and p 
the night in acloset! Tt isa fol 
Iolite” recently introduced in Bg 
where wide use of itis predicted. 

‘The “foot-propelling’ mechanism has 
three gears, and the bicycle wheels, run- 
ning with a minimum of frietion, are said 
to earry the light ear at speeds of twenty 
and thirty miles an hour, without great 
effort by the driver. 

Just as in larger machines, the little 
phlei mrad throes» doe the 
side. Ttis equipped with a windshield anc 
Bide screens headlights, and even  tear- 
view mirror. id and foot brakes 
are provided to permit sudden stops in 
heavy trafic. Thgenious hinges at the 
‘center permit the vehicle to be folded to 
half its normal width for easy storage. 
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Camera Clicks as Racing Car Climbs Fence 


UNNING wild at 
more than a mile-a- 
minute clip! Out of the 
driver's control, with its 
steering gear uscless, this 
racing car plunged to- 
ward the iron fence that 
borders the track at 
Mineola, N. Y. 
tators scuttled for “their 
the barrier 
anintrepid photographer 
remaining to snap this 
remarkable pict ire 
Miraculously the 
driver of this car, Wil- 


Seapped just asthe speeding machine plunged into the fence 


of the 
ine 


He Agrees to Kill 
Million Prairie Dogs 


NE of the strangest contracts on 
record was made recently in South 
Dakota, when 
Fourche, signed 
prairie dogs in two y 
to eradicate a prairie dog “town” which 
sive that it occupies parts of 
Its inhabitants are esti- 
her at least 3,000,000, 
crease has practically 
destroyed the usefulness of the land 
a seul rral purposes, while their 
e reduced its grazing 
Value one hall. Thousands of scret 
will be restored to usefulness if 
Plummer wipes out the pests, 


R. Plummer, of Belle 


Champion Linguist Knows 
‘Two Hundred Tongues 


fort-on-the-Main, 
200 tongues, He cl 
and weit ail of these languages, ranging 
from Sanskrit through Egyptian, hiero- 
slyphics and Chinese picture writings to 
Inner tongues and es constantly a 
ing to his 
alas eg; althourh fe san olf man, 
tackled four new languages. In the 
Tittle house where he lives, he has 15,000 
volumes, collected from all over the world 
tnd representing dialects and characters 
that would puzzle a trained philologist, 
Men from the Orient and other distant 
laces have journeyed to this. modest 
use to consult him, 

He believes that Phoenician is the most 
important of all the 200 languages he 

For relaxation after his studies 

The writes poetry, saying the music of 
shyming words soothes the mind. 


Record Overland Vision 
Nearly 200 Miles 


fOW far can the human eye see over 
the surface of the earth? 

Engineers on the French Mediterranean 
coast are reported to have sighted lights 
atop the mountains of Corsica. a distance 
6f 168 miles from the coast of France. 

In the United States, twelve-inch mir- 
rors on Mount Shasta, in California, were 
recently seen from Mount Helena, one 
hundred and ninety-two miles away 


Plane Terrifies Pygmies 


0 TRRRTETED wore New, Guten 
wygmies by the apparition of an 
Xinerican airplane out ofthe sky that it 
took members of an aerial expedition ex- 
ploring the country hours to convince 
them that no harm would come to them. 
‘ethey bolted for coves in all diestions 
‘hen we dropped from the elouds in our 
lane.” Dr. W. W. Brandes, of the 
U.S. Department of Agriculture, who 
hhcaded the party, reported when it re. 
cently returned to civilization. It had 
covered 11,000 miles of wild country. 


Keeps Hundreds of Antique 
Clocks'Ticking on Time 


University, New York Cit 
behind ti 

Hering, in charge of the James Arth 
calleetion, has a job on his hands. He is 
here picttired making the rounds of the 
hundreds of ancient, time-reorders to 
them, 


must not run 
time. So Professor D. W. 


daylight sa 
begin setting the clocks two days before 
the date set for the change. ‘The colle. 
tion has been in the process of accumu 
tion for nearly half a century. Tis the 
Targest of its kin 
fag wae 

‘Some of the old grandfather clocks date 
back to the early sixteen-hundreds, and 
were among the first of the kind con- 
structed. 


Upside-Down Skyscrapers 
Proposed in Japan 


N “UPSIDE-DOWN skyserap- 
descending eighty stories int 


offices would be lighted cont 
leetric lights, and  ventilat 
would. provide the necessary fresh air. 
‘Telephones would connect the offices with 
the buildings of the city above and high 


speed elevators would earry the workers 
down to their places of business. 

Since the disastrous earthquake in 
1023, attention in Tokyo has been turned 


mated at 1,000.0. ae 
‘A somewhat similar suggestion for solv- 

0g trate caugrton by baliiag deeper 
info the earth has been made in Paris A 
network of deep tunnels to carry freight, 
‘ears, and pedestrians is proposed. 
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Lighted House Numbers, 
Law in Stockholm 


FOUSE numbers that can be seen 
in the dark are required on all 
homes in Stockholm. Sweden, by 
recent municipal ruling. Ta 
winter, darkness falls early, some- 
times by two o'clock in the after- 
noon, and the difficulty of finding 
addresses in unfamiliar districts 
aroused the city officials to action 
‘All house nutmbers must be placed 
a certain height above the street and 
‘must be illuminated, The approve! 
{ype of lighting consists of an electric 
lamp under the number on an arm 
that extends out aver the street. 


Plane’s Wreckage Tells 
of Amundsen’s Fate 


BATTERED | wing-tip lat, 
AA ple fom the ey waters of 
the Arctic Ocean by some Nerwegi 
fishermen recently. yave the fit 
concrete evidence of the fate which 
tefl old Amun apd is four 
ch companions who took off in 
search ofthe lin survivors last June, 
‘The large Latham seaplane whi 


Wrecked wing Hout of the lost Amundten pla 
‘rom the Arctic Oceas in the nets of Nerweeianfabermen, 


flew from France to Norway, where it 
picked up the veteran Amundsen and pro- 
ceeded to Spitzbergen, disappeared on its 
flight in search of General Nobile and his 
‘companions of the North Pole airship. 

float was shipped back to Ps 
where it was identified as one belonging 
to the Latham machine. 


Electricity Fights Pests; 
Electrocutes Rats 


LECTRICITY is fighting mai 
battle against insects and roder 


in 
anincreasing number of ways. In Switzer- 
land, it has been used to save a field of 
tomatoes from grubs which formerly 
ruined fifty percent of the erop. Brilliant 

rected 


cleetric lights, with reflector 
toward the soil, were placed at intervals 
in the Geld. ‘They attracted the moths 
which lay eas from which the grubs ap- 
pear. Basins placed below the lamps and 
filled with water and gasoline caught and 
drowned thousands of then A a rel 
is in which the experiment was tried 
hnad an almost perfect crop, while those 
ear by lost from thirty to sixty percent 
Of the tomatoes. ‘The same method 
ben teed with equa sews in melo 
filds 
A new device for getting rid of rats, 
prpesed hy a Rhode Island inventor, 
Hisctrocutes the rodents. “A metallie disk 
the center of the appae 
ratus hold piece of cheese 
isk is surrounded by 


ive wire” in the form 
‘of a metal ring charged with 
electricity, "To get. the 


rat must place 
dfeet on the ring and 


cireuit. 
vises that the 
‘Thus, 


water. 


bby the electricit 
into the water 


pulled 


Searchlight Battery a War Game Spectacle 


‘ONG white fingers of light crosed and 
reerossed in the darkness at the re- 
‘cent Army Ordnance demonstration of 


cof imaginary battle 
operations. 

A battery of the 
ee ae 

ts, developed by 
the Army for detect- 

‘enemy flyers at 
night, formed one of 
the main attractions 
of the show. Tt drew 
huge cron to watch 
the powerful streams 
ight moving in 
weird formations 
across the sky. The 
demonstration was 
held in the 
grounds of the War 


‘equipmer 
Department is planned 
ties as an 


barrack battery of huge Army searchlight, sweeping the sky for airplanes, 
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X-Ray Movies Reveal Blooming of a Rose 


ret of what takes place in the 
it unfolds from the 
for the first time in an 


He 
age, which casts the shadow of delicate 
n the film, without dest 
is tube was designed ex 
he work by Dr. William D. 


ith ruby glam opening. against which 


the subject is placed. In taking a suc- 
cession of X-ray phot to produce 
the motion picture. the fim, which ix 
‘unperforated, is gripped between rollers 


ne. the rayne 
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fas many inches as are required lor 
each individual photograph, 

“The first picture mavle with the new 
apparatus was recorded on 200 feet of 
special film of unusual width. Asn 
electric motor operates the camera a 

tically. Governed by. clockwork 
turns the X-ray on and off, moves the 
film, and operates a brake which stops 
all movement at the proper time. Once 
started, the camera will run without at- 
tention for several days. 

In making the film of the development 
of the unseen parts of the rose, the X-ray 
‘was turned on at five-minute intervals 
‘over a stretch of seventy-two hours. AS 
penetrated the petals, eaves, and stem, the 


Rum Runner, Set Ablaze, Tests Fire Boat 


NEW use for rum-running vessels— 
hi 


“yon, was 
‘set on fire in the river. As the blazing 
vessel drifted past one of the spans that 
bridge the water between Manhattan and 
Brooklyn, the crack fire boat of the 
York Fire Department, the Jokn Purroy 
Miche, its propellers churning the water 


Powerful st 
from several angles upon the flaming rum 
runner. Hundreds of people lining the rail 
‘of the bridge were interested spectators. 
Tn a few minutes, the torrent of water 


the speed with which 


waters of New York Harbor, can ex 
tinguish marine blazes 


Tn the shadow of one ofthe Bast River bridges, New York's crack Sire host, the John Purroy Mitchel, 
plays its powerfal stvearns on the captured russ runner Halcyon, parponly nee ate for the tet. 


7 


{ilu recorded the changes that had taken 
place during each five-minute interval. 
‘Tests are to be made of the ability of 
the apparatus to record other delicate, 
imseen operations, such as the ki 
af bames Fractured in the Teg of ra 
evelopment of an embryo in a pigeon's 
egg, and similar subjects, Eventually it 
may be employed to make motion picture 
records, for the first time, of the operate 
mechanism of the human body. 


plane Pioneer Builds 
jovel Motorcycle 


MBINING the comforts of an auto- 
mobile with the economy of a motor- 
novel two-wheeled machine has 
Tt was designed by 
'V. Roe, famous airplane builder and 
we first mass to make w fight it a British 
plane on British soil, early in 1908, 

‘The Roe car. the only one of its kind 
in the world, is equipped with a three- 
horsepower motoreyele motor which drives 
the rear wheel by means of a shaft. Tt is 
said to attain 


fic. The driver rests on a well-upholstered 
seat, from the wind and dust 
Denes eked ths bers the 
flat body provides ample room for luggage. 
‘The photograph shows the air pioneer 
driving his latest invention, which is held 
‘erect when at rest by a metal stand. 
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Setting Up a Model Railway 


“You can get in 
Gaitely more 


How to Plan Your Layout to Make the Most of the Space—Laying 


Track—Curves and Grades—Portable Outfits 


-Muffling Noise 


By FREDERICK D. RYDER, JR. 


‘THE operation of a model railway, 
there comes a time when you tire 


round a plain 
And then, quite lo 

cide to expand 
hensive system. Asa result 
self some more track, a few switches, and 
‘such other accessories as happen to appeal 
‘This process is repeated several 
. Eventually, your model railway 


becomes, instead, a conglomeration of 
‘weird curves and impossible sidings that 
Jooks forall the world like a centipede in 

Careful planning will save you money 
‘and result in a much more interesting and 


satisfactory model railws 
‘The first step in your planning should 
be to decide what, in your own mind, 
would constitute an ideal model railway 
based on what you know of real railroad 
practice. ey you take a pencil and 
r and figure out how near you can 
ome to that ideal. 


. 


Of course, a perfect model railway 
would be one that duplicated in mi 

every piece of rolling stock, every 
track, and all other apparatus found on 
areal railroad. Obviously that degree of 


perfection is an impossibility. The best 
You oF anyone else ean do is to decide on 
ome definite degree of accuracy in Your 
todel railway and strive to be as 6 
Satent as possible in maintaining it 

“The foundation of any railway, whether 
full size or miniature, is the track layout. 
Heal railroads have stretches of track 
Inundreds of miles long. And right here 
you strike your first compromise with 
Accuracy. ‘The space available precludes 
duplicating such « layout in miniature 
You will have to use your imagination 
and consider that long stretches of track 
have been compresed lengthwise toa far 
greater extent than would be permissible 
inva true seale reduction, 

Since your track will of necessity be 
foreshortened, it seems logical to have 
the locomotives and ears somewhat short- 
er than scale length, provided, of course, 


that they are otherwise of the proper 
. prop 


Ye same reasoning applies to. the 
curves in the track. You cannot dupli- 
ceate the long, easy curves of fullsize rail- 
road rightof-way. Your curves must be 
much sharper in order to be practical in 
the space you have available 

The question of space governs the 
possible track layout. ‘The larger the 
space the more elaborate the layout can 
be, but careful planning usually will re- 
sets asatidetccy a workable track 
layout even in 


arrangements in common use in model 
railway construction. One is called the 
m” and the other is 


Tin the point-t 


layout includes 
more tracks connecting the 
run from one termin 

‘as in real railroad practice. ‘This arrange- 
ment is most popular when clockwork 
Tocoratives are used or when the space is 
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particularly suited: for instance, when 
Testaeoteran bg tele ts eal coe 
‘wll a long ballway convecting thew. 
‘The conti oe - ‘track layout: | 
opel, With & proper tere 
3) it more nearly duplicates actual 
railroad practice because the train can 
(inpieep repre e Sgln 
alg trp, You may, 
toe or te teall way ate 
{ioms ou tho tenok tad coneider thot te 
listsipe betyers them tomas of te oy 
Biteen laps of the track instead of the few 
fret that scully separates them ‘Of 
cour: i requiera bil of imagintion to 
fonke hts Seon els but Uf goa cada 
Inve a good imagination you wouldn't be 
Interest motel railways anyway! 
‘One limitation on the size of your 
ny over which you tnvally 
Fave no ooctalithe Boor pecs thal eu 
may tise for the purpose, Susk #0 mach 
space is available, and your problem is to 
‘Tork ut the most penstialtreck layout 
Within the dlinenaidn of the Moor 
You don't, of course, have to lay the 
tek on th fo nest jo 
srant toy often ts 
Toerect a abelfor ech around 
the walls and lay the track on 
it, This plan bas much to reo- 
Samed i" Working 2 the 
fallyay and opersting fom 8 
waist-l Nigh shelf is consider- 
ably leas hard onthe beck 


muscles. Also, the track is not 
40 likely to be damaged, and 

der the shelf can 
be used for storage. When 


the dimensions of the room 
fare sual. 
wide shelf at waist height 
fand then a narrower shelf just alove it 
with a grade connecting the two levels. 


Titi ie any dais din 
ions as to the actual track layout 
‘Typical point-to-point and continu 

YoUts are illustrated in Figs. acl 
at a oak could be fled wih 
pouible track arrangements that could 
Pe"worked out even in a amall pou. 
However, there are certain general pri 
ciples that should he kept in mind, Pir 
remember that nothing is to be gained! by 
Taking the track layout needles!) cous 
Piicated. "Second, cbeerve the common 
Tailroad practice of keeping switches off 
the main fine as far as possible, Don't 
force the train to run over a long succes- 
sion of switches each time it makes 
circuit of the track, Put aswiteh or two 
fon the main Tine and let. the other 
‘switches lead into the siding thus formed. 
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‘You can use a single main 
ine around the room; or, if there 
is space, put in double track 
with not over two crossovers ar- 
ranged so that you can switch 
the train from one track to the 


i 
Place your terminal where 
you can get at it as easily as 
ible to do the necesar 
ind. operations of making up 
id handling them in 
Unless the room is very. 
ie content with one ter- 
ind one or two passing 
stations located at whatever 
the main Tine seem most suitable 


A SINGLE rvitch onthe sin ine may 
he used to bring trains into the termni~ 
nal, but a ¥ will permit you to start trains 
off in either direction aid come back into 
the terminal by way of the other branch of 


the Y. It also will permit you to turn a 
train without taking it off the 


track. 


The cauti i 
Tine does not apply to the terminal. You 
will find that, as your system grows. every’ 
siding you can find room for will prove 
‘useful for car storage and switching. 

Tt also is desirable to have at least one 
Jong siding with a switeh from the main 
line at each end so that you can hold a 
‘rain on the siding while a train 
traveling in the opposite diree- 
tion passes or so that a slow 
freight can get out of the way 
of a fast passenger express. 

‘To start the actual plan, take 
a large piece of paper and ‘mark 
tn i the outlines of the room, 


AREA 


Fig. 1. To bank a curve at the end of s long stretch 
‘i irack, bits of wood are placed eneat the es, 


mind, Tightly sketch a proposed track 
layout. Over this light outline, draw a 
plan using a seale reduction for the curves 
Of the track. Locate all the switches 
find track you expect eventually to install, 
even if you don’t expect to build all of it 
right away. ‘Then you can work to a defi- 
nite plan. Furthermore, if the plan is c= 
Ccurately drawn you ean ealewlate from i 
how many sections of track y 
need to complete each addition. 

It is one thing to draw the track on 
paper and sometimes a much harder 


problem to make the standard curved 
ight track sections fit together 

‘The Y lendi 

10 the termin 
probably will give you some trouble, Of 


‘course, you ean make a Y out of stand- 
ard rs sections you make Wt 
‘riongh, but to get a compact Y you 
will need to eut some special 

hs of track. 
the simplest way to lay the 
to connect the curved end 
il switch to the 
nd of another right 
"Then take two 


with the 

Com 

plet b cuttin 
straight sections to join. A 

fassembled as describedisshown 

ways to. cut 

desired short 


One is to saw it 


Tength. 
at the desired point with a hacksaw fitted 


with a very fine-toothed blade,” A. 38 
tooth-to-the-inch blade will do. ‘Thi 
tnethod is not as easy a8 it looks, ho 
ver, because the thin sheet steel catches 
ine'Hade, Another method i to et 
the track with s pair of tin snips and 
then geshepe the. frack eacke—they ‘wil 
have been fattened out of shape—by the 
careful use ofa pair of round-nosed pliers 


‘OU will find many places in any com. 
ffastandardsetton wil 
offa: section will permitan 
tment that otherwise would be impossible 
‘The smooth operation of the locomo- 
tives and cars over the track and switches 
cannot be expected unless care is taken 
in laying every section. Be sure that 
‘every pin fits tightly. One loose pin may 
hinder the flow of electric current to the 
locomotive over a considerable section of 
the track and (Continued on page 117) 
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! When and How to 
Apply Kalsomine 


Methods, Materials, and 
Tools for Decorating New 
and Old Walls and Ceilings 


By F.N. VANDERWALKER 


‘ALSOMINE may be the most 
Kee 
epee 
ae a cesbeen cram 
‘But how can I decide that?” you ask. 
Well, take the case of a new house. 
Usually the owner wants to occupy it at 
the earliest possible time. Plain’ white 
sgt eo fo not heed inviting, yet it 
be 4 

plaster iupeditcly i risky Erase of 
so-called “hot spots,” which are apt to 
iunwimenae 


‘oil or varnish binder, causing dead, flat or gloss oil size on them, that size 
looking blotches. Furthermore, new from the color card; all you have to do will not be removed by the washing and 
plaster is expected to settle and probably is to add the water and mix up the mate- it will not be to. alse 

Erack In places duriag the feo winler, rial When tome umweul tnt io aseded,  belore applying the new Kalsomion. 

For these reasons it is desirable to the i iis serves well enough for kalsomine, 
decorate the walls and ceilings in the it is decidedly out of favor, because 
least expensive manner, and kalsomine it alit ‘on it may be desirable to use paint, 
serves well, paper, or wall fabric, and none of 


Kalsomine is to be recommended, too, 
when a frequent change of color is Wall paper and fabrics will not 
wanted, and also when it is desirable to cal itt 4 ion stick unless a special treatment consisting 


rf 
in, absolutely flat or it will be largely removed with the 


tel coloring and it Kalsomine, and the wall should be sized 
‘consideration for 3 

that reason, aside from 

its inexpensive charac sand-finish wall 

ter. it ‘cannot be removed completely, but 


the new size coat binds in place what Kale 
N THE other side it somine is left in the low pores of the 
plaster, A stiff brush aids in washing off 
the kaisomine from a rough surface, 


‘When walls are to be refin- 
aon 

hitewash, aod as kal val paper by soaking it off with 

somine did years ago, Us and ving with broad i 

iis not washable. Tk ‘Occasionally ingrain and plain 

is applied in one coat i are sized and mined, but 

rer & sas coat os 

ther new or al walls tine apied ten 
i you save fo ine ean be applied over pain 

fist place by decorating ia” tthe paint is dead fat, simply 

with kalsomine, a part it it F size it like mew (Continwed on page 111) 


of what you save will 
have to be paid when 
redecorating at a later 
date, for the old fin 
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You Can Make Artistic Hinges 


And Other Hardware by Following the Simple Methods 
Described in This Article by EDWARD THATCHER, 
Noted Craftsman and Teacher of Decorative Metal Work 


O BE duruble and look well, hon 

made hinges, handles, and 
Ely Use eetaltbe larger the 
iy thick metal—the larger the 

Bes the thicker the metal. Prom 

Nos: to 12 standard, &S. gage 
sheet metal should be used for ment 
of this work, but small hinges may 
be made of No 10 gage. ‘The metal 
may be copper, bras, bronse, oF 
even mild (machine) ate, although 


Do not try to cut through any one 
part at once, but go over the line lightly 
ft first. and then go over it a second time, 
vy hammer blows. You 
have to go over the line 
times before you cut through the 
‘metal. “As you cut through, break 
away such parts as are to'be re 
moved. 

‘When parts of the metal are to be 
ccut away inside the main ou 
of the wert, it wil save much ti 
if you will drill a fairly large ho 
each angle or corner of each space, 
C o these holes with the 

d when the outline has 
n practically eut through, place 
part of the work 


, Which is strong yet softer a 
hove ductile than the other metals. 

‘Accold chisel is used to cut out the 
designs. ‘of the oldest 
methods, bi the less very 
effective and is usually the best way 


of cutting the thicker metals in the anvil and 
' punch to break 
4 metal. 

‘Always leave eng 
which is then cut out to form a tem the cut edges to 
plate or pattern, Avoid, at least Little equipment is required to male most attractive hinges, down to the 
first, dh ince ewe ay an eri rss hd 

netal >i 


‘usually look much b kind also makes it much easier to follow — finished if all the edges are well 
‘When the design is ready’ to be eu a curve by tilting the chisel as you cut. or rounded over, #0 the eye sees more 

‘metal is usually placed on a soft castiron It is handy to have several chisels of of the edge. 

block. Wood or lead blocks are not stout different widths—1s, 44, 34, 4%. and 3g ‘The writer most emphatically does n 


enough for this work, though they may be in. depending on the work. “The smaller believe it necessary to cover ‘eat 
tied to support thin metal. ones may be made by grinding down every piece of work with hi 

mi may find a block of east iron at the common nail sets, Professional metal It is quite easy’ to overdo the hammer 
junk vard. For small work the bottom of lain sheet metal surface, 
‘an oid. flatiron will do. Never use, the left on an attractively” designe 


work, is 


for this work. 1 fen 


face of your anvi 


is perfectly flat. Place it 
a ate with won 


pounds. 
"The cold chi 
the appearance: then they are 
be ground slightly rounding weross the rather flat ro 
sel as shown in Fig. 1, page 119. solid, level surface. ing hammer and 
‘The reason for this is that the comers, work om it an and depths, with some overlappi 
hic are apt to break af do not recive chisel of course sing a hammer to drive perhaps, with an “unhaminered 
Teett Ge of tera clon ot this Wasshowaiacocof thr photasbeiow. "” eveund thee, ms (Confasd oy aoe 12m 


SER 


How the sheet metal is cut with cod 
‘had and hammeron 2 block of rom 


Ornamental ste hinge of simple construction. 
Sod handle and Key plate to match, all copper. 


“The bronse hinge at the lefts 8 fine 
Eeampie of careful ceatemanshipe 
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Haw to Build a Real Fireplace 


The Trick of Making an Open Hearth Supply Cheery Warmth 
without Smoke Is No More of a Mystery than in Olden Days 


‘OU'VE often heard it said 
that fireplace construction 
is a “lost art.” In this arti- 
cle Mr, Webb reveals that it is 
more of an exact science than ever 
before, And he gives simple rules 
and measurements that will turn 
your dream of a cosy fireside into 
more than pufls of grimy soot. 


a ELLO! Is this the moving 
‘man? 
“Yes, ma'am. 
“Well, I am Mrs. Whyte, 


T want to be moved tomor- 
careful im handing 


Please be ve 
the pao, the gold 
the open fireplace” 

what, ma'am?" 

“Open fireplace! Tt be- 
Tongs to us, 50 of course we 
take it along when we move, 
It looks like brick but it 
made of tin or something s0 
it is easy to lit, but it can 
get dented. A grate full of 
red-hot coal goes with it. 
You understand the co 


really not red-hot because 
itis not coal but only: seems 
to be, which is very cheer 
ing on a cold winter eve- 


aint has 
tage "“hokum.” He 
tus reeall the genuine fre- 
place of our sires, noble 
fd massive, wherein 
sheep "or quarter of beef 
could ‘he “roasted, that 
heated the whole house and 
was the proper center of 
the home. 

But let the old-timer 
cheer up. Make-believe masonry and 
imitation tye have not vet routed the 


the fireplace has indeed lost much of its 
focient wtllaran vale fo coking amd 
feneral heating. 


(RUE, tests have shown that an open 

rate’ burns seven to ten times. as 
much coal as 2 steam boiler to produce 
equal Lemperature ina room. Most of 
‘the fireplace heat flies up the chimney. 
But iti unfair to condemn the fireplace 
because it cannot wrestle against zero 


By BASIL EWING WEBB 


weather. It shines on cool day’ in spring 
and fall when the furnace is not going. 

Tt removes the chill mornings and 
evenings. It toasts the shins while it 

laddens the eye. It emits salutary 

t rays which no radiator or register 
supplies. Thus we derive health as well 
as comfort from the crackling logs or 
slowing coal. 

‘When fireplaces smoke it is usually be- 
cause they are not built in the right way. 
But sometees the ful isin the et 
ain improper stoking pile up a 
large mas of preen ‘wood and try" to 


Eaoa all of ral coon wo fe wl ey 
off the volume of smoke produced. It 
ism good rule to keep the fire in the center. 
Pat'a log on the andirons at the back, 


place the pieces together, 
and set another log above. 
If the logs are small they 
‘burn well in pairs on the 


I a good sized fireplace throws out 
only a little heat, this is because the back 


and sides are straight, so that the heat 


day know much about fireplares. One 
imight think there was a mystery and a 


lost, art involved. Perhaps the mystery 
is that intelligent owners do not take a 
few measurements 10 see whether the 
simple rules of right construction are 
followed. 


FEW simple ruler enable anya to 

Aieek right construct 

‘width of opening is thi 

Feit should be twenty-eight inches and 
ea seventeen to twent} 


height of thirty-two inches with a 
between twenty-one 

inches. ‘The inner sides of place 
‘should be gly boveled to reflect 
j) heat into the room, and for the 
‘same reason the rear wall should 
slant forward, starting about a 


foot above the hearth 
‘do not have to figure the 
od ptoh when wee ter 
-anade cast-iron throat 
‘Sit decepes, Lat he slope aot 
the bottom of the throat, and by 
using a wooden form set at this 
tangle anyone can lay. the bricks 
to make a smooth uniform slant, 
‘The rear slope is more impo 
than the aide bevel and sh 
never be omitted. 
‘The iron throat ‘combinatis 


1, We 


FER om 

teal ror arch 

fonatretio 
She iron thro 
i extend 
the full width 
of te" ficpace 
wt, and its 
wath 
Shoal boar ta 
five inches. A 
‘Ripe the 
gear, or iver 


[asin 


mer to keep 
sects from entering. ‘The damper is also 
useful in winter when the fireplace is not 


‘action to keep cold air from descending 
‘the chimney and refrigerating the room. 

Chief esentials of an effective fire: 
place area amoke shelf and chamber. 
‘The shelf is a fiat stretch of masonry 
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built along the back of the 
throat top, of the same 
length and not less than four 
inches wide. It serves to 
baflle the back-draft of smoke 
that normally slides down 
the rear wall of a chimney 
and throws it into the strong. 


ean be thus diverted by. a 
‘at right angles to its 
course, But if the shelf is 
missing or is mistakenly 
sloped downward. the back- 
draft keeps sinking and some 
of it enters the room, with 

ences.” The 


pace naturally 
formed by the gradually narrowing walls 
to-connect throat ad shelf with the five. 
Tt fs larger at the bottom than the top 
and acth as a reservoir to hold surplus 
i when gusts of 
Sind end tea ths chine ot ao 
When green fuel sudden large 
Sole ot woke. he Teen! 
Pitch of the chamber is one foot for eight 

n inches of rie. 


MOKE chambers can be obtained 
ready made, and they are 
getting, both to. simy job 
[tare Sretclass resulta, The ord 
Practice in for the maron to narrow the 
walls with layers of bricks in steps, which 
makes a rough, jagged, interior with 
much friction and turmoil for ascending 
smoke. Soot walls are almost des 
sirable for conveyance of gases as for 
water; they increase eapacity and reduce 
hack pressure. So it is an advantage to 
have w ready-made chamber, of metal or 
reinforced conerete. 
nth chimney fe should be one tenth 
area of the fireplace opening. For 
example, the area of twenty-eight-by- 
thirty-two-inch opening, is 896 square 
inches, of which be tenth is eighty-nine. 
We select a flue lining eight, by twel 


most eficient flee shepe 
routid, or elliptical, it dificult to 
btain such shapes. and the ordinary 
Saquare or oblong types are easier toi 
Mall. Be sure that fire clay’ fue lining, 
not drain tl, is sed and that it extends 
the whole distance to the chimney top, 
Sse ‘between lining and_ brickwork 

id be packed. tight with mortar 
Each length of lining should be well tte 
tothe one beneath. ‘he flue should serve 
the fireplace only, no other intake from 
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furnace or stove being permitted. 

Tt is often possible to correct an old 
fireplace that is faulty. ‘The dimensions 
of the opening can be reduced. It the 
height is too great, raise the hearth with 
a layer of fire brick in mortar or with con- 
erete reinforced. with wire mesh. 'The 
same end may be accomplished by lower- 
ing the top, having an angle iron across 
to support a line of new bricks, It i 


‘be lined with common brick. Special fre 
brick must be used. ‘These are made of 
clays that resist great heat, Furthermore, 
‘the lining bricks should not be laid side- 
wise to expose their width, but in the 
‘manner that shows the sides, since in the 
former case the lining is two inches thick 
compared with four inches in the latter. 
tis all right to use common bricks be- 
yond the lining and for the entire chimney. 
above the fireplace, ‘To combine 
looks, safety, economy, use 
face bricks for the exposed outside 
of fireplace, fire bricks for lining 
».and the common variety 


of brick for the rests 
JS BESTECT to thickness the 
walls usually take care of 
Uhemselves. One of them contains 
‘the furnace flue with a easing of one 
width of brick, which totals not 
Jess than sixteen inches of thickness 
in front, with an increase toward 
the back due to bevel. ‘The other 
‘side wall matches for'the sake of 
ymmetry; it is often built hollow 
but might well be 

filled with  brick- 
bats and mortar. 
‘The buck wall has 


ser point is. along 

the foot-high ver 

part of ‘the 
angles ‘with trowel below the 
‘or cold chisel. There which use 
iS more of a job in ally is two bricks, 
Bving the rear wall | fecannat tome, Sch inches, 
8 forward slope that Xce toe tener tuk af re Wick made st Cat nyee tong: 


mit. Con 
Ete roedeved oak 
heavy wire mesh attached with expansion 
bolts to the old wall may serve, but itis 
better to use bricks with frequent anchor- 
age of expansion “bolts And “before 
starting work on an old fireplace, 1 
interior should be thoroughly cleaned 
With a wire brush and scrubbed. with 
washing soda. A sooty surface filled with 
Creosote does not invite mortar to take 
hold. 

"The interior of a freplace should never 


fovcalclayr that vesot tremendout heat, 


fire will make the 
outer brick on this vertical too hot for 
the hand, which is a token of hazard. If 
flooring or a beam heneath touches thi 
superheated masonry there is a slow 
ccharring of wood that, prepares the way 
for a conflagration. The ominous proc- 
fess may go on for months and years with 
the fal act of ignition de to crumbling 
mortar joints, or oily rags, paper, oF ru 
bish in Contact with the brickwork. 

‘An extra thickness of a foot or 40 makes 

‘the vertical back wall that 

much safer. However, the 
ire underwriters. approve 
the Teaser thickuess pro- 
‘vided that no. woodwork, 
whether flooring or beams, 
comes wit 


the sides: 


"This two-inch space 
to he filled wi 


fos oF mortar 
supported on 
ip nailed to beam 


Cie s ceey S stdl 
prohibited. Teinvulves bot 
fire (Continwed on page 159) 
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The Driving Force That Wins 


WO articles in this issue drive home the same point. 
One tells of Hugo Eckener, master mariner of the sky. 
1¢ other begins a series al bur and Orville 
right. -Eckener was a mature man, with a reputation 
‘45 an economist and a writer, when he interviewed Count Ze 
felin and came interested in the posites of airships. 
Wrights were small-town Ohio boys, who never completed 


for the work they set out to do. ‘They sue~ 
ly technical fields. 

‘Lack of training can be remedied; lack of imagination and 
enthusiasm cannot. Tmagination pushes the mind forward and 
enthusiasm is the driving force. Progress in science, and in 
ies, nist have these two qualities for its foundation, 


New Ways to Make a Million 


OGER BABSON, business statistician, lists seventy 
portunities to become a millionaire. Among others he 
mentions watches rin by radio, sll-finding gol! balls, precast 
ttinnels, voleatic. power stations, aulomotiles that ‘can run 
fideways for parking, and a sncthod of changing birch into ma 
hogan. Sonve day someone wil sive every one Of these op- 
portutiies 
‘Wenders of science are following each other so rapidly these 
clays that we can even speculate on the possibility of fnsten- 
taneous transportation of physical substances from one place 
to another. ‘Think of what it would mean to be able to step 
ina a transmitting apparatos in New York and be able int 
mediately to walk-out of the receiving mechanism in Landon 
without havig to resort to ships or airplanes. OF course Usere 
iin" a cingle scrap of evidence fo iicale the possiblity of any 
ich marvelous development, but Uke “impacsible” has beet 
re at mag ogy that Eden's phouogerh 1 
Tt was not so long ago that Eaison's phonograph, presented 
Mdenounced 


sible, a rascal's trick of ventriloquisin.” And in 1843 an official 
attic Gated States Patent Oe resigned became “i 
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possible to discover anything new and it is only a matter of 

this office will be forced to close through lack of 

Careful people prefer the words “improbable” or 
“unlikely” to “impossible.” 


When Editors Miss the News 


REFRIGERATOR-FURNACE capable of either cooling 
cor heating a house is being developed by the American 

ation. ‘This announcement was hidden in three lines 
fon the inside page of a great newspaper. Displayed prominently 
‘on the front page of the sume paper was the story of an obliging 
hen in a Kansas town that walked into a farmer's pantry and 
Tai an ex in the ogg crate, 

“There are 300,000,000 hens in the United States. One made 
the front-page because it did something different. ‘The man 
‘who sits for days on a flagpole or goes over Niagara Falls in a 
ubler hall makes the front page for the same reason. The 
Scientist who makes a valuable discovery also docs something 
different, but he does something that benefits every one of us, 
However, he doesn't always make the front page, Some day; 

aps, all newspaper editors will realize the importance of 
Scientific discoveries. 


Gas 


We Need a New Calendar 


ws advantages of a year 
having thirteen mouths each of four equal weeks are apparent. 
Porvtan Serexee Mowry freely has pointed out the 
need of such a change. Thirteen monthly setlements instead 
of twelve would mean a faster turnover, a larger volume of 
Thusiness with less capital. Month to month statistical come 
justments for an unequal nu 
ath and week would begin 
‘4 Sunday’ and end on a Saturday. For everybody all eale 
ulations of income and expense would be simplified, 

Easter could be given a fixed date to the advantage of many 
Iwusinesses. Holidays such as Christmas, New Year's, Wash- 
ington's Birthday and the Fourth of July would come each, 

‘on the same day of the week. The extra month, called "Sol, 
sould te'put tnhetngen June ane fly and the 3th da, 
‘called " Year Day”-added as an extra boliday between Decem: 
Yer 28th and January Ist. The calendar, the same for each 
smooth, would Took like thi 
‘Sun. Mon. ‘Tue. Wed. ‘Thu. Fr. Sat. 
tc. es os we 
soo mw on Bow 
Bw 1 ow at 

Par ee 

‘The suggestion meets 
thirteenth would always fall . 
than superstition to kill the proposal. 


They Are Saying — 


TT 2 ig ceptve balloons, sting between them 
closed plaforin high ito the sunshine, can cure 
tuberculosis in Northern “Russia.” —Prof, 
Mechnikoff Hospital, Leningrad. 
“Unless the frenzied efforts of young women to become 
slender are checked, there will he a marked tubercular increase.” 
—Dr. Bertram L. Bryant, Sec'y. Maine Medical Associati 
“There is a direct connection between the weather condi 
tions in the Antarctic and the rise and fall of the River Nile, 
Capt. Sir Hubert Wilkins, explorer. 
ii ors who ring an seeing of tne Aad 
academic investigations to ve an important 
in civilization’s advanee."—Thomas A. Edison. 


il the 
HL. Opel, Director, 
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The Graf Z lin Comes 
AGREss, gray monster of the skies, lighter than —_ and unknown world. And yet, in the one hundred and 
the air its giant propellers thrust astern, pushes —_ more cities throughout the world where CSF offices 
its nose through the autumn, mistsandhangssus- are located there was a feeling of hope, of confi- 
pended for a moment above a great city, as though dence, of belief. 
making its curtain call and taking its share of well- Had not Lindbergh made his historic flight with 
earned applause while millions of upturned facesregis- the help of @0° Bearings? Didn't they help to 
ter their appreciation of the fact that another pagehas carry Chamberlain to Germany, Byrd to Ver-Sur- 
‘been written in the history of passenger transportation. Mer, Maitland and Hagenberger to Honolulu? 
An entire world had waited while the five great ‘Weren't they on the Los Angeles when she flew 
Maybach Motors sang their songs of progress on her maiden voyage to America? 
across the great Atlantic wastes—a world afraid And were there not four hundred and 
as that other world of 1492 must have been sMty-five of these same SOS" Bearings in 
afraid when three caravels cleared the Port of the motors and in the other mechanical parts 
Palos and pointed their prows toward a new of the Graf Zeppelin? 
SKF INDUSTRIES, INC,, 40 East 34th Street, New York ES 
“THE HIGHEST PRICED BEARING IN THE WORLD® 
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How You Can Test Antifreeze 


“Pante thin in your hat.” Gus wogarated. “A glycerin sation that ats this particu 
Hydrometer nt 1.080 sill keep Jock Prost ut of your radsotr down to ten degreet 


* COME people.” grumbled G 
son, "sure do waste a lot © 
finding out what they wat 


shoved the ray from him. 

‘oe Clark, his partner, wbo had called 
him into the ofe of the Badal Garage 
to answer the phone, grinned sympatheti 
cally," What did that Dovo want?" he 
inquired. “If T'd known he only wanted 
to ask ‘a bunch of fool questions, I 
‘wouldn't have bothered 


ine him,” re 
id Dexter, the 
hid who's always spouting theoretical 
stuf about calories, ‘thermo-something- 

He'd rather 


knows.’ 

what's he pestering you for?” 
a Why don’t he figure 
‘he’s stich w shark at it? 


me to help him on some of his blasted 
calculations. T didn’t get what he ee 


now.” 


FEW minutes later Dester drove up 
[Nand insisted on br 

aide instead of 

esi, Brea bees 


Ww freezing outside, he 
crore and he was afraid the radiator 
might freeze. 


am sorry to bother you, Mr. Wil- 
son,” he said, as he reached into his car 
‘aud dragged Out several thick and musty 

ng cientifc book, “I ijt area 
Lively simple problem in specite gravity 
‘That is, it should be simple enough, but 


there ate several confusing factors that 

implicate matters.” 

“What are you trying to do. figure out 

‘makes ice float?” smiled G 

replied the other." You 
amended that Tuse glycerin in the radiator 
this winter and I took your advice. ‘The 
results have been excellent until day be- 
fore yesterday. and then I unfortunately 
forgot to open the radiator shutter until 
the motor became so overheated it began 
tor, and Tat afraid that a large part 
of the 5 


whs 


‘ow T don't know 
it actually is left in the radiator. 1 
looked up the specific gravity of glycerin 
d found it was 1,265 degrees at ordi- 
-mperatures. ‘It occurred to me to 

i gravity of the mix 


these books 
show that it is rather complicated.” 


UMPED right into tough one, 


“That'sit precisely,” said Dester, “and 
‘ow Tam unable to Bnd a formula to fit 
the case.” Perbaps you can help me?” 


“Sure.” Gus replied. “Chuck those 
‘Mame books bac! car. We won't 
need “em. He he ealled to the 


youngster who was sweeping the other 
tide ofthe garage, “Chase yourself down 
to the drug store and buy me a 
‘ounces of glycerin and a test tube. 
it snappy! 
‘Now.” Gus explained when Bill re 
tured a few minutes later, “all we've 
got Lo do is to take the hydrometer float 
out of this storage battery hydrometer 
and see how it floats in different mixtures 


Gus, Turning the Model 
Garage into a Laboratory, 
Works Out Easy Formula 
for Radiator Solutions 


By 
MARTIN BUNN 


ofoerin ad water, What the matter 
wrth that way of finding out what you 
tant to kno " 
“but will the results be. sufficiently 
sccuate? Dexter bet dtl 


could: wear ext aisonple of per rin 

rasieteomeral 
even then you wouldn't be dead sure, 
‘These cheay 
shucks for 
fd call right a5 
the actual mixtures ar 


‘drometers are no great 
‘Your figures might 


iif you make up 
float a hiydrom- 


‘YOUF ease,” 


admitted 


“TTPHESE storage, battery byron: 
‘ters,” Gus continued, read 
th below 1,075, 90 you won't be able 
totell anything about very weak solu 
ot glycerin and water. Let's start 
fone part glycerin to two parts. water, 


‘That's a thirty-three percont solution.” 

“Reads about 1,080 
bending over to 
with # 


‘suid Dexter, 


top of the 


” Gus sug- 
mv that floats 


this particular hydro 
keep Jack Frost out of your rad 


have colder 


i “Let's see 
a forty per 

had rat rete dove tose. And 
vwe add one tl ‘part more glycerin 
to what we've got in the test tube already 


we'll have mighty close to a forty percent 
solution.” 
EXTER of figuring while 
Gus was stirring in the added slye- 


‘rin and found that the auto mechanic 
was right. 

‘There you are,” said Gus, as he 
figaled the test tibe to make the hytdrom- 
tter float without sticking to the glass 
walls. "*‘Just 1,100 on the scale. Nice 
sasy figures to remember. ‘Keep the 
tion at 1.100 if you want ero protec 

“Rfscleat Dexter exlaed. 
T have merely (Contin on paye 155) 
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ea oe A radio set that was a Christ- 
woes mas gift last year now needs 
mone «i *, 
muEsst a Christmas gift of a brand 
moyorpon uae ; 
morgan ya new set of RCA Radiotrons. 
het eal 
The sanded by To maintain fine performance in a radio Lae fortis mark 
bas a receiver, the manufacturers recommend a ee) 
complete change of vacuum tubes after a 
——— year of average daily use. And the engineers 
advise that all rubes be changed at one time. 
Old cubes lefe in mar the performance of 
new ones. 
MADE BY THE MAKERS OF THE RADIOLA 
RADIO CORPORATION OF AMERICA + NEW YORK - CHICAGO + SAN FRANCISCO 
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a Kit of Ideas for Motorists 


If the Fan Belt Breaks, or You Need Tire Chains in a 
Hurry, Here’s the Remedy—And Some Other Handy Kinks 


‘car may cause no end of 
annoyance on the road at 


EGLECT to carry a trouble 
Tight in the tool kit of the 


However, often it is pos- 
be to obtain all the Tight neces 
sary for a small repair on the igni- 
tion syster or the carburetor by 
using a smut! hand mirror to reflect 


1 no hand mirror 
r tinserew the rear view 
il use that. 


Snow Hooks of Hose 


TILE chains of the ordinary 
type usually will give yo 
traction in snow or mud, itis adit 


theostat, The horn mechanism 
‘may require slight adjustment for 
best results. ‘The resistance of the 
rheostats will depend on the cur- 
rent drawn by the horn and how 
much resistance is needed to cause 
the required change in tone. 


Novel Bushing Press 


E bolt, one nut, and two 

washers’ will permit’ you to 
presskingpin bushings. or any 
similarly assembled bushing, into 
Blace just about aswell git enn be 
‘done in an arbor press, And there 
is no risk of deforming the edge of 


type you cam make it sound 
three different notes by the use of resis- 
tances and buttons wired as shown in 
Fig. 4 at the right. 
‘Two rheostats such as are sold for use 
ilding radio reeivers can be wed 
1 will note from the diagram, press 
the  right-han« 


* eurcrric HORN 


places the resistance 
the cireuit, and pressing the other allows 
the eurrent to flow through the second 
STORAGE 
‘ BArTERY ae 
PIECES OF OLD GARDEN HOSE Ten Dollars for an Idea! GROUNDON BODY 


Fig. 1. mergency tte choine made by 
‘heading rope through hove and tying ee 


job to apply them. And when most of 
the route is clear, with only a 

tion of road in bad shape, chains will 
come in for a lot of unnecessary wear 
besides chafing the tires. 

Fig. 1 shows a simple solution of the 
problem, ‘Take pieces of old garden hose 
find through each piece pass a length of 
‘trong rope. When you reach the had 

lace in the road it is the work of 

ut a few moments to tie them 
place as shown. ‘They can be re- 
moved with equal facility when the 
bad part of the road is left behind. 
Pieces of hose attached in 


om le, where ordinary chains 
Sale 


Three-Tone Horn 


[HE nate produced by one type 
‘of auto horn depends on the 
voltage applied to it. If your horn 


BOLT HEAD 2 
(AnD wastes) 


August Grosse, of CG 
le, Ill wins this month's $10 
prise for his suggestion of a 
hovel bushing press (Fig. 2.) 
Each month PortLan SCHNCE 
MONTHLY aveards $10. in addition 
to remular space rates, for the 
heat idea sent in for motorists. 
Other contributions used are 
‘paid for at the usual rates. 


Melt should be placed 
‘Ger —_one as s00n as porsible. 


Fig. 4. ‘This diagram shows how te wire 
hor to produce ny one of three tomes 


what larger than the outside diameter 


of the bushing. If the washers are thin, 
tise two or three at each point. 


Fan Belt Repair 
F YOUR auto motor is equipped with a 


A pain, flat fan belt made of either 
fabric of leather, it is possible to repair it, 
‘well enough to get to the nearest service 


station. You will have to loosen 
the belt-tightening adjustment, to 
obtain the necessary slack so that 
youcan overlap the ends, and fasten 
them together with safety pins, ax 
shown in Fig. 3. If that is not 
Possible, you can pin a thin piece 
‘of leather to the two ends to hold 
them together. 

Tf the distance to the service 
station isnot too far, 
together with str 
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BLACK & DECKER 


Electric Tool Chests 


For drilling holes in—Metal, Fibre or Wood—or any material which can be cut 
with an ordinary hacksaw. For light grinding, buffing or sanding. 
Everything at your finger tips when you want it. The automatic tray, which 


contains the accessories, is sealed tight by the cover when the chest is closed, so 
that in any position the contents of the tray cannot spill out or get mixed up. 


No. I Electric Tool Chest 
A heavy metal tool chest containing— 

Black & Decker Light Duty Quarter-Inch 
Electric Drill; Bench Stand for light grinding, 
buffing and sanding; set of twist drills up to 
\ inch, wheel for rust and paint re- 
moving, rag buffing wheel, grinding wheel, 
and sanding disc. 

U. S. Price, $43.50 
Canadian Price, $56.50 


No. 4 Electric Tool Chest 


The same type of chest_as the No. 1 but 

considerably larger. Contains— 

the famous Black & Decker Half-Inch Spec 
Bearing Electric Drill, twise drills 

rom 4 €0.¥4 inch, wood 

Inehes and Black & Decker 

to inches. ‘The hole saw is spe 

Decker tool for use with the elect 

abling you to bore holes in. m 

fibre, ete., up to 3 inches in 


U. S. Price, $76.50 
Canadian Price, $99.50 


This is the electrical age. With a Black €? Decker Elec- 
tric Tool Chest you can do better and faster work. 
Own an Electric Tool Chest and be up-to-date. 


Order one of these chests today 


Simply fill im this coupon and mail. 


THE BLACK & DECKER MFG, ©O., 
TOWSON, MARYLAND, Us A> 
Please send me literature on No. { Electric Tool Chest as illustrated and described above, also the 
names of dealers in my neighborhood where I can see these Electric Tool Chests. 


My name is 


Address 


© This set on an advertisement in POPULAR SCIENCE MONTHLY signin the approval ofthe INSTITUTE OF STANDARDS. Sex page 18: 
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Setting Up a Bench Saw Table 


How to Build a Rigid but Easily Moved Machine 
Support with a Belt Tightener and a Dust Chute 


Be t32 


[HE saw table support illustrated 
is designed to overcome some of 
the ills attendant upon the 
tion of a bench saw driven by a 
separate motor. Where such an outfit 
now to be found in many home work- 
shops—is mounted on a heavy’ plank or 
the Tike, itis diffleult to move the ae 
sembly about the shop, to prevent the 
belt from slipping, and, if the table has 
the tilting feature, to place the saw so 
that long stock will clear the Jcnch when 
cutting angles. 
‘A satisfactory home workshop» saw rig 
uires some means of tightening the 
helt quickly and effectively without 
having to loosen the bolts 
holding cither motor or 


began ng rigid, espe- 
Gilly that. part suppert- 
ig the motor (for a firm 


jurious vibration and add 
years to its life); and an 
‘arrangement of parts that, 
is economical of space. 
Having these essentials 
gnstantly. brought to / 
mi is work, the 
writer set out to build a 
mount. that would em- 
body’ the required 
tures. Several mo 
‘were constructed and dis 
‘carded after considerable 
‘experiment, ‘The princi- 
pal drawback of all these attempts was 
the manner of mounting the motor. 
‘The final arrangement is in essential 
hat shown in the accompanying drawings 
and photographs. Tt worked so well from 
the beginning and filed all the require- 
‘ments for the satisfactory operation of a 
bench saw table in such a gratifying 
manner that the statement is here ven- 


outfit di 


pro 
capacity of his saw if he will take the 
time to construct a mount after this 

ion. ‘The entire cost. of the mount, 


i 1 beushis 
fecal ot be leer thas tives dete 


TTT HE motor is fixed permanently on a 
solid, immovable support yet may be 
removed when desired. ‘The floor space 
‘occupied is but 16 by 20 in. ‘The sawdust 
is delivered through a chute to the back 
of the machine, where it may be caught 
ina bag. ‘The outfit is easily moved, as it 
rests on sliding casters; and, owing to the 
distribution of the weight, it will not tip 
either way. Disagreeable vibration is 


By W. CLYDE LAMMEY 


jnated. Lastly and most important 
of all, the belt tension is always adjust- 
able, even when the machine is running, 
by the action of a conveniently located 


handwheel. 
ngs should be sufficient for 


rahe 


de lot 


tide tnd trom 


any handy man to work from. Tf any one 
feature of the construction require 

ther comment, iti the care novessary 
fitting iy simple 


but finery caled for but ‘lens the 
surface fits true and tight the strength of 
ly lost and the 


the glu 
ints are likely 
a time—a 
aint whet solidity 
is the main virtue 
A liberal application of glue 
should be used on all joining 
marfaces save the by 6 in 
piece marked A andalsothe one 
marked B on page 104; these 
‘are fastened with serews only 
as provision must be made for 
removing the shelf, When in 
position the support. is held 
by screws. Flat-head 
crews reused, the 


East being Sounttrsunk ak 


HE dust chute pt 
close fit, secured 
to facilitate the escape of the 
sawdust and chips from the 
eee ara 
shown in the drawi os should 


be located to 
id “ie the 
‘opening in the ortion 
below. so that heavy 
tin ie sey tack ipper 
mg wil conduct the dst 


into the chute without allowing i to get 
between the hinged pieces when the 
platform is raised. 

Attention jis called to the center 
port under the motor shelf, which extends 
‘lear through: it should be a good fit and 
well glued. This thwarts any tendency 
to spring under the motor's ‘age and 
prevents lateral vibration, 

Before fastening the of the 
is well to level a re on the 
th ways with the spirit level, 
Face tee one son A sok teva te 
motor base true with the top whieh is to 
support the platform, planing out any 


discrepancy. 
In the upper right-hand, view of the 
rings on this page showing the hand- 
‘wheel, the dotted line is the apron on the 
opposite side of the. platform. "This 
Jonger,apron js shown in postion on 
‘These aprons, which it fan ti 
oon tho bel pos of the 
fe to prevent any side sway when the 
Mito lay heaty friction hinges 
iy heavy friction are 
used. ‘These must be let into both pieces 
with’ some care (Continued on page 104) 
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Set No. 904; 12 tools— 


‘Set No, 907: 7 tools ia 
‘cardboard box. Price $5. 
‘This set includes plans 
formalcingatool cabinet. 


Set No. 902; 20 tools— 
‘oak cabinet, Price $25. 


SEY PAH Na 
How to make 
lodel Sail Boat 


ing with tools and eo 


Fun for him—plus something 
more—this working with tools 
and wood. 

A chest of tools will keep 
your boy’s mind occupied prof- 
itably. Your boy’s spare time 
deserves your thought—your 
guiding influence. 

And—did you ever stop to 
think—how few toys make 
lasting gifts? Tools, with 
Stanley Plans to get him started 
right, will keep him interested 
all year ‘round—and many 
years to come. 

There are 25 Stanley Plans: 
boats, doghouses, tables, chests, 


work benches, etc, They sell 
for 10c each at your hardware 
dealer's. There is, also, our 
new book “How to Work with, 
Tools and Wood”. Your hard- 
ware dealer has this, too. You 
can get it for $1. 

On the left are three typical 
Stanley Tool Chests. There 
are 16 altogether, ranging in 
price from $5 to $95. Ask your 
hardware dealer for catalog 
showing them all. Or write to 
us for a free copy of Catalog 
No. $e35. The Stanley Works, 
Advertising Department, New 
Britain, Connecticut. 


STANLEY crests 
The all-year-’round Xmas gift 


© This seat on an advertinement fn POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12 
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How to Build a River Packet 


‘Captain McCann used plywood in bulla wo 
the tenon, but cardbourd will serve as wel 
Te fittings of the  stern-wheeled 

Buckeye State. a passenger and freight 
Mississi oat of 1878. 1 


N TWO previous articles we described 
how to make the hull and many of 


i 
Fepular type of model 
the 


ber, 1928) by 
Scrmxex Moxri 


nding 50 cents to PorctaR. 
xx, 250 Fourth Avenu 
New York C what is more i 
portant, for seventy-five cents they 
et three blueprints which contai 


full 
size drawings of the finished model and 
views showin 


tt various stages of the 
in. These blueprints are Nos, 
4, 95, and 96 on the list on page 105, 
iferbert and Edward Quick in their 
book Ministippi Steamboatn’ have 
‘good word for this class of craft 
“These steamboats were the craft that 
seamen sometinies called derisively ‘Steam 
engine on a raft.’ Without doubt their 
low flat hulls and towering upperworks 
looked queer and, unsubetantial to, a 
ye, But the steamboat at her 
finest was the product of «long line of 
evolution. She was developed to meet a 


You Can Begin Now to Construct the Latest 
Type of Ship Model, Even if You Missed Our 
Preceding Articles About the Buckeye State 


By E. ARMITAGE McCANN, Master Mariner 


BAU « 


a 


set we conditions and needs and dis- 

only when the conditions 
Siprus ssa acre oe 
conditions, ‘The steamboat carried’ the 
freight and rer and she carried 
Cr iat Ln beamitel with the 
peauty of thing that falls its purpose 
well. In her own way, her lines were as 
‘trim and clean ax the lines of a yacht. 
Kad ber speed would compare faverably 
with "he sey water tam of 
today 


particular boat was a sinart one 
her speed of fifteen miles an hour in 
dead water. The Eclipse, which was the 
fastest river boat ever built, had a speed 
of sixteen miles upstream and twenty-five 
asm, but he was one ofthe 
ur boat 


do 
racing side-wheelers. Though 
hhad not so much wood scroll and fancy 
work as some (for which we may be 


thank 
typical ox posible of» last 
that started in 1813 and 
still continnes, 

‘Gur model has now pro- 
_gressed to the point that its 
fleck fittings are in place. 
‘The next thing required is 
the boiler ot made 
mine of Me thick a 
wood, but any other light 
“Sled woe will do, ah 
oo bar It might 
teven be made of heavy cardboard such as 
five-ply Bristol board, or two thinner 
sheets glued together; if that is used for 


), she was about as 


the decks, they should have for stifenin 
‘some wooden crossbattens, placed under- 
interfere, 
cl is 334 by 1614 in, 
to the outline shown on the deck plan 
reproduced on this page and shown full 
size on Blueprint at the same time 
make the upper deck exactly the sume 
Lay the boiler deck on the engine room, 
smoke box, and bulkheads, and see if any 
‘of them needs sunpapering down to allow 
the deck to lie flat and conform to the 
sheer of the hull. 

Now cut the holes for the Indders to 
project through. ‘The eentral ladder goes 
up to the interior of the eabin, #0 needs no 
apparent opening, but rectangular holes 


Mode! of the Buckeye State mounted on ripple glam with « 
scenic Background, Other 


‘shoten wil be published later. 


14in. wide by $¢ in, long are necessary for 
the forward ones. ‘Mark the deck planks. 

‘Glue the boiler deck down and aid the 
glue with a few brads. ‘To support its 
edges, there will have to be a row of posts 
fon_cither side. For these make some 
Strips of semihardwood, a scant 3g by 4 
in, im cross section. Cut it in lengths to ft 
exactly between the two decks, from the 
extreme edge of the boiler deck to clove 
inside the edge molding of the main deck, 
I mede mine o sede lng, hous than 
into a very tight bundle, ta the 
ends level, and then sand d the 
ctr end Teel to the right length 

Glue these in position 44 in. apart cen- 
ferito canter’ ore, bobs teegh Oe 
deck above and below, and fasten each 
fone, or at least alternate ones, with pin 
points. The forward ones are set a trifle 
in on the lower deck. 

For drilling fine pilot holes for pins, 
nails, and other (Continued on pope 102) 
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Aum YOU 


PARTICULAR 
ABOUT 
YOUR TOOLS? 


“You bet your life T am,” you 

ay. “When I buy a tool it's got 
to be right and it’s got to stay 
right.” 

When you buy a Clayton & 
Lambert torch you're putting 
worth+while tool on your worl 
bench. The 
torch uses are considered in the 
manufacture of Clayton & Lamberts. 
Lasting materials—the strongest avail- 
able, selected for long, efficient use. 
Many of the features of design 
clusive and patented Clayton & Lam- 
bert improvements—the result of 40 
years’ experiment and invention. And 
Clayton & Lambert torches are made 
by precision workmen, Men who think = 
of tools and look at tools in the same 
tas you. 

The handles, for instance, are f 
tened so that even excessive strai 


won't make the tank leak, The double 
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spring on the pump-valve gives you more posi 
compression and lasts longer. Even a part 
the filler plug is given extra thought, resulting in 
extra value. We've put a lead washer in there. 
You know that'll outlive a leather one by years. 
= In the No. 32 torch the control 
valve is designed to prevent you 
from carelessly spreading the gas 
orifice. Yet when you close this 
valve you automatically clean out 
the orifice. 

‘Things of that sort have made 
Clayton & Lamberts the largest 
selling torches in the world. There's 
satisfaction and pleasure in work- 
ing with such a fine, capable tool. 

‘You can buy Clayton & Lambert 
torches at hardware, electrical and 
automobile accessory stores. Look 
for the handle—it's red with a gold 
stripe. But to be sure—look for 
the trade-mark too. It pays you 
to be certain that you're getting a 
Clayton & Lambert, 


Cisse 2 & oe 


‘MANUFACTURING CoMPANY 


Detroit, Mich. 
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Mounting Your Lathe Work 


Hints on Setting Up Awkward, Unbalanced 
Pieces to Prevent Distortion and Vibration 


By HENRY SIMON 


VEN skillful machinists 
difficulty at times in two classes of 
lathe work—that which requires 
high accuracy, and large, heavy 


ti which may exceed the const the 
lathe. 


i ih 
they are recognized for ‘what ar cox 
bet more frequently they ure not ad for 
this very reason neem intractable. ‘These 
disturbances of the spindle assembly are 
somplicated occaoually” hy mialign- 
fends in other parts of the lathe; the it 
becomes: ory yeh to know what 
they are and how to overcome them in 
order to prevent the “pyramiding” of 
cron. 

‘When we want to. I a piece of fine 
work just right, we indicate the faceplate 
Trae certain thet it run true, Eome 
of us who have acquired ar by expe- 

ne ca a 


tobe all in vain ifthe 


cae iy “4 in Fig. 1 
is clumped as at in Fig. 
atige ti gzlanlion a of 2 

ing the lamp, « wt bas been 


put under a strain 
ae dobieal toll oneal th trae of 
the bolt, as shown at &. ‘This may seem, 
unlikely, but we need only consider that 
it is easy to exert a pressure of seven or 
eight hundred pounds by moderately 
tightening a }¢in, bolt and to imagine 
socks w hand eneentseled on ta ase 
web as graphically indicated 

[eteain thas the web stu be deormed 
under such conditions. 

tis true that when the bolts are drawz, 


up lightly, no. 
result. ‘clamping is even all the 
way around. too, the bulges raised may be 
Symmetrical enough 10 ofl the di 

ing effect. But it does not pay to 
rely on the providential operation of such 
things when it costs nothing to clamp 

ight and prevent trouble, 

'f some clamps on hand have been pro- 
vvided with a slot or a row of holes as sug- 
gested in the first article of this series 
(Dee, 1928, issue), it will be easy to move 
the bolt up near the work so that prac- 
tically the entire strain developed will be 
‘one of corn ‘of the f and 
work, as indeed by rights it should be, If 
the ara sloog ay be wed ae at Dy 
all clamping it would be 
Bitte fa apply Was et Be Drdenly of 
course, the best way will be to use a short 
strap, as at F. 

Oscasionally the work has overhanging 
Ergin rich do not allow the clamp 

It to be moved up near the footing. In 
such cases, distortion of the faceplate ix 
‘avoided by using a second strap 
parallel to the top one under- 
heath the web, as in Fig. 2 at 
A. In this manner, the bend- 
ing strain falls entirely on the 
two straps, and the faceplate 
ad work are under compres 


Being light, these 
not likely to be overti 


ened, 


PROPER Eatancing ina mot 
important factor in holding 
inany Kinds of unsymmetrical 
or offcentered work. This is 
Universally recognized by 
tmechanies, and 


when we had just seen with our own eyes 
thatthe piece was balanced as well ax 
‘Nevertheless, the fault ix with the bal- 
‘ancing more often than not. ‘The casting 
shown in Fig. $ at A and J is the same in 
both eases, and is in both eases balanced 
by the same weight, in the same manner, 
fad with the weight in Ue eaane postion 
In cither ease, with the spindle free, it 
Will be absolutely at rest in any position. 
Yet the set-up shown at A will produce a 
true bore, while set-up 2 will probably 


vibrate and the bore willbe as shown ex- 


fina ana 
the balance of the same part. while it is 
rapidly revolving, It would not be far 
from the truth to say “imaginary” and 
‘real” balance. because when we are 
Valancing a thing (Continued on poge 109) 
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The 
finest of 
indoor sports 


No. 430 Folding Steet 
ate, spring-tompered, 
Si roland 

‘Souble lockjoin 


“Fixin’ things or makin’ thin, 
“if you have the right tools. 


” isn’t work, it’s fun 


‘Ne. 800 Starrett Noid 


In building a real kit of tools for yourself you'll find 
the Starrett Catalog a wonderful help. Measuring 
tools, for example. You won't haye to look outside its 
covers for the right tool or tape whether it’s ten 
thousandths of an inch or a hundred feet you're inter- 
ested in, Lasting accuracy and serviceability can be 
taken for granted with every one of the more than 
2500 Starrett Tool 


Let us send you a free copy of the latest Starrett Cata~ 
Jog, No. 24'W. Your tool dealer carries Starretts and 


will gladly show you the ones you need. , —_— 
THE L. S. STARRETT CO. | | 
Weri’s Greatest Foukmabers ° a) 


Manufacturers of Hackomes Uneseetied Ma S3 Pistol Grips Mactan Frome 


with Starrett Bin, quiche 
done tae 


Use Starrett Tools 
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or ‘Steel Teper Standard for Accarecy 
Aes ATHOL, MASS, U.S.A 


“This Help 


Expert Machinists 
Give Shop Hints 


N MY experience of sixteen years as 
toolmaker and four years at tool 
designing, I have never seen a beter 
tool-bit holder than that illustrated 


saves time to be able to 
up at once the exact tool bit needed 
stead of having to search for it, Usually 
the last one that you pick up is the one 
you need. 

‘The holder has places for twenty-two 
tool bits, which are held so that one ean 


ir shapes at a glance. ‘The base 
aluminus 


eC uLuEY. 


NDING the arrival—some weeks off 

of « regular broach for use in a 
ibrowchingg machine, it was necessary re- 
cently in a large shop to finish a number 
of blanks which had been roughed ont, 
ready for broaching. Several attempts at 
hhand broaching resulted only in breaking 
roaches. ‘The foreman then designed a 
means for supporting both work and 
broach and broached out a hundred blanks 
with a single broach, using an ordinary 
arbor press for his machine, ‘The device 
ned i shown in Fig, 8 

‘The large knurled sleeve supports the 
blank (which for clearness in illustrating 
is shown protruding slightly from the 
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ed Me in 


Says— 

P-THE bon gies : 
epee st 
2 ES eee 
to criticize him. = 

ro satieanes tie end of a 

soitoeel Censeed atin 
fis advilable to ranks fe wich 
eee 

Ie you han to, chante te 
ake 
Fy a 
eae are 

Tiare aati Sa 
areas mov ites SO 
ra ae 

High steel can now be 

ia iS Star 

While waiting for an extra 


tong cat Yo gor through {n'a 
Iathe ‘or mifing machine, it 


ps0 review your machinist 


‘Sperm oil is excellent for Iu- 
bricating a high-speed spindle. 

Don't use your lathe for a 
straightening press. Jamming 


‘cause you trouble in the end. 

If you are not familiar with 
the sensitive touch of a vernier 
{aliper, have someone else fake 
‘a reading also, and see 
correspond. 
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My Work” 


A Tool-Bit Holder 
and Other Ideas 


sleeve) near its lower or left-hand end, 
while the first. member A of the group ai 
the right fits in the upper or right end of 
the main sleeve. A thrust ball bearing 
comes next, which enables the broach to 
follow the lead better, since the pressure 
takes place through A and B from the 
ram of the arbor press. ‘The stem of the 
broach fits in a short hole in the part A, 
and the leading end of the broach is en: 
d in the blank. 

‘When the pressure is applied upon the 
broach, is well within the main sleeve. 


2 convenient 


cnucK 


‘The result is that the broach has every. 
chance to perform its work.. ‘The broach 
‘which did the work is good for another 
hundred blanks, proper broach 
should not arrive in time for the next lot 
In the same illustration is shown 


ippear- 
ance. id tool possibly might have 
heen used, but the operator suggested a 
spring tool of the construction shown, Tt 
worked to perfection, 
‘The cover plate has been removed so 
that the design will be more readily under. 
stood. A small 
cross slot in the 
cutter engages a 
small pin in the 
right end of the 
cover plate and al- 
Jows an adequate 
amount of move- 
ment, at the same 
time’ preventing 
the cutter from es- 
caping from its 
pocket. Four 
screws hold the 
cover plate to the 
cutter block, ‘The 
pin at the left of 
the cover plate is 
the, stop, for the 
om, the tool is 
(Continued on 
‘oye 108) 


we 
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His Job Depends 
On Accurate Work ° 


HE machinist who has spent many years on work 
where accuracy is essential knows from experience 
that it pays to use measuring tools of the finest quality 

obtainable. Skilled workmen everywhere insist 
on Brown & Sharpe Micrometers because experi- 

x ence has taught them that they can trust these 

fine measuring tools to avoid mistakes. 


Micrometer No. 62 illustrated above (range 

2” to 3” by thousandths of an inch) is one 
of more than 2300 tools listed in Catalog 
No. 30. Geta free copy from your hard- 
ware dealer or from us. Dept. P. S,, 
Brown & Sharpe Manufacturing 
Company, Providence, R. I., U. S. A. 


Bs 


ote Sy 
Nef Soke g WORLD'S STANDARD OF ACCURACY 


BROWN & SHARPE TOOLS 
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All 
Sizes 
Sold 
hy 
Jeading 


junbing 
sand. Autor 


HESE ‘hard boiled’ 
chisels go through 
the most gruelling 
jobs untouched. 
‘Their hard keen 
edges cut anything 
\d outlast any 
other tool edge. 
Hand-forged 

from fatigue 
resisting tool 

steel, and 

exactly tem- 

pered for the 
purpose of 
making this 

chisel the 
champion 

for cold 

eutting 

of any 

kind. 


This hamaorged W 
Sato tac in amp 
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‘Among the most thrilling sports of winted 
ttre the boyhond bates nround « now fore 


It’s Easy to Build an Igloo 


And a Big Snow Fort, Too, if You Use a Wooden 
Form to Help You Press the Blocks into Shape 


By J. V. HAZZARD 


of 
“snow houses” will be built this 
by American boys after what they im- 
agine to be the latest styles of Eskimo 
aehitecture, he ay 

in many parts of the country, however, 
there is seldom enough snow of the p 
consistency for cutting igloo block, Suit 
able blocks ean be made, nevertheles, 
‘© form such as illustrated below i 


in 
Painted, 
papered, and varnished before assembly 
0 that the pressed block 
Yr na stick to the frm 
Sidepieces 4 by 1834 in. 
are pre} carefully 
squared, and battens 1% 
in, square are screwed or 
nailed across them  jost 
inside the ends. ‘The end 
pieces are squared to 4 by 
Tin. and fitted with hooks 
to hold them in place. 
‘The two longitudinal 
division pieces (for use 
when bricks of small size 
are to be made) are 4 by. 
1634 in. In the center of 
each, a slot 34 by 2 in. is 
cut to take tl 
board, which is 4 
and is slotted at 
tervals to interlock 
the long pieces. 
Before the form is as- 
sembled, the slots should 
be well coated with an 
ambroid or other type of 


sven mi sie 2ST 


waterproof cement or glue, ai 
Jong, slim finishing nails should 
bbe driven at suitable intervals 
to strengthen the joints. ‘The 
ire handle, while not indis- 
Ppensable, is a convenient addition, and it 
's little trouble to staple it to the center 
‘member of the brick form. 
dis the form (without the parti 
tions) is placed on a board of like mate- 
rial, on a cement surface, such as sidewalk 
‘or drive, or om smooth ice, if the rtructure 
is to be near the skating pond. “Snow 
shoveled in until the form is heaping full 
and then is packed until the block will 
u t of a hundred-pound boy 
with just the sign of a track. ‘The form 
isthen unbooked, (Continual on poye 104) 
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Gain 


speed 


No. 734 costs only $78.00. Other sizes 
from $30.00. A complete electric toolshop 
with lathe, and 21 different attachments for 
drilling, turning, polishing, buffing, sanding— 
only $68.00 . . Saw and saw table $10.00 extra. 


Write us to tell you where you can see No. 734 
and other Millers Falls Tools. Catalog free. 


- power 
increased output 
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> 
Here’s « sew power toot 
that saves workers the long, weary 
grind... .. and brings owners 
increased production, lowered 
costs... fast, clean work. 


Its builders are tool-makers who 
use tools themselves ..... These 
men know that good tools—made 
as light as they can be without 
sacrificing power—must make the 
job easier — on dispositions — on 
nerves as well as muscles. 


So they cutout every ounce of that 
needless weight that quickens 
fatigue, kills pep and cuts down 
production by making more fre- 
quent rest periods necessary. 


And in place of dead weight, they 
give you more power, better ven- 
tilation, easier control. 


No. 734 is a joy to use. It’s built to precision 
standards—enjoys the hardest, heaviest sort of 
drilling, without overheating. 


But don't take our word for it. See this tool 
yourself — in action. Put it up against the 
toughest job you know—match it against any 
other drill made. 


Complete Line from ¥{ inch Standard to 14 inch Heavy Duty 


MILLERS FALLS 
Electric Drills 


MILLERS FALLS COMPANY, Millers Falls, Mass. 
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‘What ditinguabes this set-back cabinet from 
‘rdinary denges ia the way it ls proportioned 


(Cabinet -1929 Model 


How to Build One of the Simplest Yet Most 
Characteristic Types of Modern Furniture 


a oe / . |* 
kala) Y, 
By HERMAN HJORTH 


PRICE, vow paid 93,55 


[LLIAMS SET No. 25 


provides maximum 
Pig ier een 


Wren eo 12 Tifferent 


openings — for every mut, 
Pole andl cap screw ven 3/8 
to 1/"across flats. A handful 
of compact helpfulness on 
adjustments and repairs. 


‘Wrenches are forged from 
tough carbon steel, case- 
hardened, black enameled 
(baked on), heads polished 
bright. Packed in durable 
Canvas Roll. See this SET 
today at your dealer's, or 
write for literature—it’s free. 


SET NO. 25 
OPENINGS MILLED 
3/8 & 7/16 5/8 & 25/32 
12 & 932 3/4 & 7/8 
96 & 11/16 15/16 & 1 


Fully Guaranteed 


J.H. WILLIAMS &CO., 
<The Wrench Pople’ 
246 Vulcan St., 


NX 


(WILLIAMS 


HE modernistic cabinet il- 
strated was designed by 
HL, Varnum, Associate 
Professor of Applied Arts at the Univer: 
sity of Wisconsin, according 
| principles formulated by the I 
tor Hambidge and described in his book 
Dynamic Symmetry 
‘Suggestive of modernistic 
architectural design. it is an outstanding 
‘example of a style of furniture th 
mands high prices in the le 
ment stares U 
Fetsed ina room with ordinary f 
‘not ungainly in proportions. 
is no higher than a dining room 


‘The structural features, which m 
seem rather confusing at first glance, be- 
come simple when taken singly. "The 
plan view shows three squares and an 
oblong placed in a 
certain relation- 
ship toeach other. 
The smallest 

square apd the ad: 

oblong are 


bere considered as 
‘one unit (C in the 
drawing on 

100). We then 


have’ three units, 
A.B,and C. Taken 


present any un~ 
usual. tee! 
difficulties. 


& 


‘To build the piece few tools are 
required. ‘The following will be 
vee icient: Rip and rossut sa, 
rule, try-square, framing square, 
plane, finch chine, brace, suger bit No 
6, gimlet bit No. 6, screwdriver, hi 
mer, nail set, cabinet scrape 
tage, miter box, carpenter's 


sides, 
tuccording to the bill of materials. G 
ad nail them together. ‘Take partie 
‘care to have the corners perfectly qu 
fotherwise the units will not. ftw 
placed together. Stnooth al round 
the upper edges as shown, and giue the 
34 in. thick piece to the to 

‘The doors also are eut from plywood 
and carefully fitted and hinged with 154 


phonographs 
radiocabinets, 
may’ be used as 
locking devices, 
and. two knobs 


which the 

three are placed 
(Continued on 
page 100) 
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ew Bis Exclusive Features 
in the 1929 Model 


Scores of Exclusive Advantages 
in this Big Husky Home Workshop 


The DELTA Handi-Shop is a man-sized, 
motorized workshop, complete, efficient and 
PRACTICAL IN DESIGN! Does everything from 
building full-sized furniture, turning table legs, to 


finishing delicate detail work. Study the illustrations care~ 
fly, Note the twerahalt moter the permits te of thre 


Shaped Lathe fed (no rods)—the practical arrangement of 
the Circular Saw that permits the cutting of large lumber 


= beat nterterence—the Improved iting Tables on the 
Sais fester fas oseeoioally ied beeems tariog! AN OgLTA Unt 
clusive features, Has automatically oiled bronze bearings ELTA UNITS 
Make the Things You Have ini: is compleeyatecled 0 beavy, yred woed be itn ane 
Always Wanted to Make 


SIVELY ip the DELTA HANDESHOP 
‘With this convenient, practical workshop, It's OUND, EXCLUSIVE te Shop = 


49 cary and 40 quick? Save money op repalt 


‘ 
reas sed. 

abet raticaris Desirade ss 
Picts send me lam to Make Thins ie 
Tianna tae 100 covet on oteaing 
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Where “es 
clearance is 

short bg 
and quarters 
close, 


this wrench works 
freely— 


Helps avoid the jams 
in the tight places 
where nuts bedevil 
you. The narrow, 
pointed jaws slip past 
the corners and grip 
the nuts, with no 
regard for 
obstructing parts. 


AUTOMOTIVE SET No, 206 


10 Difforent-size Openings 
Set of five “KI 


TP tof 
yA" to 


fap screws 
Stindard nu 


Visit us and view the forges 
In the Wrench Workshops of 


The SpENCER 
led 
orks 7 Mvony teed 
comegesoe Weorortongn oi 


small recess 
wide and 


to disadvantaf in 
various placeson the 
‘cabinet, it is best 

Tecquer or ena 
this piece of furni- 
ture. ‘The outside 
surfa 


ight color, and the 
edges “around 

‘openings outlined 
darker shade of 
the same color, oF i 
1 etallc coor lke 
inside srt 
he painted to con 
trast with outside. 


How to Build a Cabinet—1929 Model 


(Continued from post 96) 


F YOU have priced any modernistic 
furniture at high-class furniture or 


Ronow 1. ath lic 
2 1G My 208 Sides nesaten tine 
ination plane; or 1 wie aoe Back, 0 to 
the strip may be left ¢ ‘ tial, however, 
plain. It should be 1,2 oS start with a 
tered at the cor- ; 8 design. 
hers. 1 i Tt is infinitely 
Because the edges harder "to design 
of the plywood, : 9 modernistic pieces 


may be 
‘a rather 


inted 


1 
1 
1 
1 
ld. The 1 
face should 


a 
| 
| 
er tol 
f VP al 
\| Athi 
| ay 
| 


u 


L 


es 


Cutting List 


pee 


furniture. 
part of the 


than it appears to 
be, and the finest 


craftsmanship will 
fot save @ poor de- 
sign. For that 
reason all the 
modernistic designs 
in the Pororax 
Seunnce, Moxrtis 

ts Nos. $8, 
81, 8, and 100 (see 


paige 105) have been 
prepared with the 
tulvice of Professor 
Varnum, who is an 
outstanding author. 
ity on problems of 
industrial design. 
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FACTORY TO YOU-SAVE rfl WITH COSTLIEST OUTFITS BEFORE yAY s 
: ex Mins 
Fnjoy apow Electric new 30 DP E E 
= 3 


Year 
Guarantee 


‘The Latest, Finest and 
Boscicnt Contraction 


r=NILW LOW 
FACTORY PRICES 


SAVIE 502 
Wide Selection of 


Beautiful Cabinets 
AC or Battery Sets 


30 DAYS HOME TRI 


SRR RACE MARK REGISTERED 


CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 
Celebrating its 9th successful year, hum-free operation, tremendous 
rt old, reliable Radio “kick” on distant stations and 
Corporation “sprigs. a genuine razor-edge.sclecivity--with 
sensation in high-grade sets. With costly sturdy construction, latest 
latest, Superspowered, I-dial features, including phonograph 
Miracos—the icicup connec 
All Electric | BIG DISCOUNTS J tio,case ot tun- 
re aera ing, beauty, and 
foUser-Agentson = Wi Siraco’ will 
BATTERY OR AC ff make you the 
tubesorthepew ff ELECTRIC OUTFITS ff £57 of many 
tube models whose radios 
for batteries or Eliminatore—you cost 2 to 3 times as much! C-8. 
Brefuaranteed values and saviegs Many thousands of Miracos— AC-S—$71.50 
insurpassed in the fine tct eid. bought after 30-day home com- in 
Comparea Miracowithhighest- partsons—are cutting through  & : 
ced radios, for 30 daya in your focals and getting coast to const 
Pome. ‘Surprise and entertain with the tone and power of costly 
your friends—get Uieir opinions. ets, thei delighted users report. 
Uniess 100% delighted, don’t buy Miracos are laboratory-built with 
ai Return everyhing-the com fst parts, and embody 9 year 
plete outfi~at our expense. Your actual experience in constricting 
Gecision is final—absoiutely! fine seta: Approved by” Radio's 
‘Only exceptionally fine radios, highest authorities. 
ofthe very latest approved type 
fock:bottom prices, could ponsibly 
Back up so liberally unconditional 
Rguarantee. Send coupon now for 
Amazing Special Factory Offer! 
Don't Confuse with Cheap Radios 
With its rich, clear Cathedral tone, —9th successful year. 
mucaco Ouipertrma "mt All im Calcare Lom. mat eytbuyci 


testimony of nearby ers eic- (User 0 Agent () Dealer 
(G Check here if Interested in an EXCLUSIVE TERRITORY PROPOSITION. 
NAME ‘ADDRESS 


First Aid 


for Builders of 


Ship Models 


Ancient and Modern 


PN ae ial ar ee 
Gating sl 
eee, aa 
pet tense cy ml na 

ie of pe 


L 


finished 
Boat Fi locks, Dead Eyes, Turnbuckles, 
Cleats, Chocks, Da 5, Capstans, 


Liss. Sal Coes, fe 
is—Conplee ready t0 til 
Model Power Boats Complete ready 19 run 
‘orconrtruction sts 
Marine Engines Complete Steam _ Engines, 
ee erosion Seti diferent tages of cm: 
feton, spring motors 
Stolm Boiiety “Rial of sexmlou tubing, boiler 
tings, blow torches 
This booklet has many pages of information 
theful to. modelmakern, model yachtsmen 
ind others on sling Model Yaches 
Bre history of Seam Engines 
Iestration of famous models made by the 
Howe of BOUCHER 
Nautical terms in common we 


Parts of  ssiling vessel—spars, rigging, 
knots, hitches and splices commonly used 
‘on boats 


Hints for puting and fishing Model Boas | 
Whatever type of ship—sail or steam— 
ancient oe Teodera—you are building o 
fis. ei, yo will fad eh book 
"Seale Models" of twemendous belp 1 
you, Send ase tolay for your copy. Te will 
ene to you by retura mall 


Headquarters for Model Mater for 23 Yours 


41S Madison Ave., Dept. J.S. New York 


ime ae for which ple wd me your Bt 
Roe - 


Meas: . 
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How to Build a River Packet 


(Continued from pase 90) 


Purposes, the best thing is a fine twist drill, of 


dtwoaV-point. 
‘When these stanchions are up, nicely vertical 
and even, put the handrail on 2% 
deck. A piece of hardwood ty, by 
notched to take the stanchions, is the best. 
(Clip the strip in position and mark the location 


= 


Main cabin and texas. To show the caSin more 
clearly, the upper deck has not been laced. 


of the notches from the stanchions themselves, 
fot by measurement. Glue it in position a 
‘drive an oceasional pin point. 

‘The Buckeye State hatl an elaborate system 
of hog chains, which, on the cantilever prin- 
Ciple, prevented the vessel from hogging, oF 
‘drooping, at the ends. The parts that ean be seen 
faut should be embostie in the model are shown 
‘on paze 90 and on the blurprints 

At this time we shall put in only the struts 
for the baler chains oa both sides af the boiler, 
the chains from them, and the piece of Main 
‘Chain No. Uthat shows. ‘The struts are 3 in 
square wood; and the chain (really iron bars), 
Now 88 wire. 

“To place them, bore V¢in. holes through the 
boiler deck and smaller holes for the wires. Ax 
disturb them, they will not 


upper ends off 
tight be white, but Emde all my ho ehains 
lack for emphasis. 


‘The nest requirement is the main cabin 
howe. Tt may be a solid block or be built-up 
hallow. I made the main cabin sol: the texas, 


which is the cabin above, of Mein. three-ply 
‘wood; and the pilot houw of two layers of 


Bristol board. The three-ply method is a lot of 
peor toe efoto se ene poe 
Fea teeny wens 
Se gannes kapeaane Giese 
sollte aes eet Su cas 
Pra abemedipc pel kat 
ik ecg Sah wegest e Se 
ice aT etd a 
penal ‘building up the texas and pilot 


‘The solid cabin house, then, is a block of 
by 284 hy 11% ine The front ead 


iagere, 
berpanc both abuve and below to conform to 


wT cuamaled Whi oth ders and 
winows are pated on, ‘The gratings under 
Tittle vente hat 
it sri ona bl sro. 
he witiows Sout be painted Nek he, 
Arcaked acrom with a Hele white, end have 
‘hile cronbar; the doors may be mahogany 
Solr i wie ods: and te wine aso 
fg fut ih ahga Sal in 
Incads wil serve for door handles, 4 | 
Tt willbe noted that 
14 below the topo 
‘of skylight windows 
rergwhere caeept ever the ventas 
The other wet i 


¥ 
Ash 
j 
7 
2 
é 


me 
aa DRILL ise (on PIM vis) 
Geant 

CROCHET WOOK 


“MADE INTO A DRILL, 


ered 


‘Small holes are drilled by hand either with a 
‘wist dello & modiied steel crochet hook 


ceanthoar. Around this fit two pieces of exrd- 
hoard of the right, height (not forgetting the 
sheer) to give a doul wwallOn the 
er piece tabseteing to be beat in 0 
{hat the rot maybe luc then Marko 
the windows and doors and ue the pieces tor 

iether along the bottom only, while holding 
fem in postion around the base. Have the 
ferent positions, but do not glue the 


verter 

‘When the gle has set, cut out the wi 
through both pieces, but cutout the panels uf 
tice ete pee ay. Spe gh 
tn the inside of bath pleces of cardboard, Pu 
the thinnest obtaiatie gelatin or elle be= 
tien tem where the windows aren fasten 
tim together. 

intin the ssh bars, glue the sides to the 
tase piece; and gue the overlapping ends tor 

its ag oie the te allo opr 
Erect few eros bulkheads oside to ate 
the whole, Give the cabin at Teast one coat 
tffwhiteenaoel ise an out, with mahogany 
tim ax 


ide down on the upper deck 
aud mark its outline. “Cut the center of the 
it wil fit tightly over the 


Le 
i 


40 not yet put the upper eek in pronto. 
‘Neri month we wi lay the wpper deck and 
procend with the superstructure, 


How the hog frames or struts and the cheins 
reset op. Theirlecstion nshows on page 90. | 
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Makes Paint Sprayer 
at Small Cost 


Having 
any sal 

paint jobs to do 

about the shop | |! 
fand also desiring” |! 
to repaint my old 
car, Llooked 
bout for a good 
paint, sprayer. 
‘The cheap ones 
did not eo 


Homemade sprayer 
‘controled by ieee. 


as the cheaper sprays, which give no 
control over the paint, flow, are co 
tinually clogging up with paint drie 
the nozzle, “As shown, 1 incorporate 


iow the paint speayer is made. ‘The wigger 
contale the flow of both air and ‘paint 


he barrel of the 


all fits 
texiet when the parts are turned. Te wil 
he seen that the point on the valve rod 
must be turned back far enough for the 
valve to seat before the shoulder strikes. | 
‘The spray is well balanced, easy to 
idle, and does a first-class job. 
‘of nozzles may 
all ordinary 


If a separate nozzle is desi 
duce a fan-shaped spray, it can be 
turned and drilled as shown, but care 
‘must betaken that the aircolumns marked 
‘A and B converge exactly to the point C. 
Solder their outside: D. Gronar. 


is never an excuse for breaking 
‘of a board with a block plane. 
Every stroke of the plane across the end 
wood should be stopped before it reaches 
the farther edge. | 
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... with Power 


“ 


in his grip” 


“YANKEE” No. 90 Serew-driver is 
made for the man with power in his 
grip. . . . Made for all men who look 
upon a screw-driver as an all-purpose 
tool and expect it to stand up under 
all sorts of punishment 


“Yankee” No. 95, a lighter screw- 
driver, Cabinet Style, has the same de- 
pendabil finer work, 


ankee” blade is tested by 
“Yankee” toolmakers. Each one ine 
dividually tested—and twice tested! 


The blade won't twist, crack, break, 
orbend on the edge; and is “Yankee” 
fastened so that it can't be loosened in 
the handle by use or even abuse. 


Right in design, materials and tem- 
per, well-balanced, and with comfort- 
grip handles, “Yankee” Screw-drivers 
make work easier. 


Standard Style: Fifteen ss 
Blades. 


55657" 6545 9 


0c; 6" 


95.—Cabiver Style: 


Auk dealer for 
name of the tool 


Yankee.” 

“YANKEE” on the tool 
tmoxt in quality, eficiency 
Use coupon below and get 


Look for the 


you buy meane 
and durability 
book of pictures of “Yankee 


Tools in use. 


Yee Heed Ds 
eotiioel Da 


orate Pose fia: Ratchet Westy Hind 


Name... 


Address. 


1" Bros. Myc. Co., Lehigh Avenuc, Philadelphia, 
1 wil be intteste ia seeing action pctates showing easier and quiche 
Seed me" Vantne Teal Bons wating Two" 
spe ft ence Geek Retrn, Spal Sew dive 
‘matic Bench Drill, Raichet Tap Wrenches, Removablebase Vises, Be 
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HERE’S THE BLADE 
YOU WANT 


‘When you buy hack saw blades 
you can be assured of the best 
blade money can buy, when you 
ask for STAR. 


For faster accurate cutting with 
practically no breakage, the 
STAR BLADE is unexcelled. 


Special tempering of each blade 
gives strengthand cutting qual- 
ities that are unsurpassed. The 
uniform excellency of each 
blade has won a world wide 
reputation for STAR HACK 
SAWS. 


Let us send you free working 
samples. 


CLEMSON BROS., INC. 


MIDDLETOWN, N. ¥. 
Makers Since 1883 
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Setting Up a Bench Saw Table 


witha 
Soars 
‘and drilled separa 


i. round dowel or tenon 
“The wheel was turned 


part 
Dece of metal fastened Lo the fo 
platform. 
With the exception of 
very soft woods, which will not 
selection among the hant and pear-hant woods 
‘8 matter of choice: but, of all that mi 
‘be use, sound gumnwou is the author's ehotce. 


Tt presents a better than average surface tothe 
sl de Ue scr ln wh 
‘oughly sandpapered and given iwo coats 
inaahing lacquer over suitable’ primer 
presents the nearest appearance to imetal that 
faay be had. Two 1p 


pear 
Thy ie in. by 18 ft, gum 
boards, of an equivalent amount, will be 


ample 


It’s Easy to Build an Igloo 


(Continued from goes 00) 


‘need a Knife to trim the ends of the 
that they may fit without “chink- 


fing flange butcher knife il door» dat 


Dice of coke sel 34 by 4 by 10 in as 
shown on page 96. anee 


bottom as indicated in a sketch 
the adjoining blocks whittled 


FF, 
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Blueprints for Your 
Home Workshop 


UE Biacrjats can be obtain for 25 
cents a sheet. In some cases there 
are two oF three sheets to one subject. 
‘The blueprints are complete in. them: 
selves, but if you wish the corresponding 
inack laue of the magszine im which the 
project was described: tan he 
hind for 25 cents additional so long as 
ies are available. Other subjects be- 
those below are to be had: send a 
cd envelope for the complete list. 
lar Science Monthly, 
Fourth Avenue, New ¥ 
Send me the bluepeat, obi 
voted blow rei 
‘ollars. 


Poy 


ints, Thave 


f Riches Eatin rele Be 


oe iin eerie xed 


‘Sovereiin of the Seas "Oe he 
4. Five Tube Radio Se Ee 
Ste Bea Be 
he 
ie 
Rai, Bi i 
a 
® 
mR 
ar ie 
ae 7 ase 
yes ‘Monoplane “ct rr 
ae Rm OR 
a 
7 
Cd 
= om 
2 
= OR 
1 ase 
mae 
Bo 
Searing Airplane Sede 
“SSTR. cwieepusher tel May, /28 
7, seaplane Model Wein June, In 
a Bi 


fe Modernist 
e Bookease 
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Noto 


Sooime 
Arrachment 
tine 


A Real Lathe-- 


a lathe which will handle a wide 
range of work. Whether you 
are a professional craftsman or 
a home craftsman, an experi- 
menter or designer, you'll find 
the lathe indispensable, 


Sor metal or wood turning. 


Tapered Spindle Bearing: Milled 
Bed; Milled Tail Stock Base 
Cone Bearing Live Spindle; both 
Screw and Lever Feed; Three 
Step Cone Pulley and «a com- 
plete line of attachments, some 
of which are illustrated in the 
margin, will enable you to doa 
wide range of work 


within reasonably close limits. 


Substantially constructed from 
good materials and carefully 
fitted, it’s a mighty fine lathe 


at a very moderate price 


Ne. 125 
No. 494 


12 ces ewe Cnet 
18 ike te aes 


list Each $36.0 
List Each $44.00 


Inspect these lathes at your local 
deal If he hasn't them in 
stock, send us his name and 
we'll send you a copy of our 
catalogue No. 16, in which they 
and 1500 other Goodell-Pratt 
Tools are fully described. 


Avrchmene 
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for every Home 
Workshop ---- 


Whether you build a house, a 
model airplane, make a fireplace 
screen or fix the car, there's a 
Maydole Hammer that exactly fits 
your needs. 


‘The heads are press-forged from 
the finest tool steel obtainable; the 
handles are carefully shaped from 
clear, second growth, air dried 
hickory and put into the heads 
“for keeps.” Every one has the 
remarkable Maydole “hang.” 


Maydole makes more than 30 dif- 
ferent kinds and styles, a hammer 
for every trade, every kind of work. 
Ask your dealer to show you the 
style and weight you prefer. Write 
us for a free copy of Pocket Hand- 
book 23 “B.” 


Waydole 


Wedinens 


‘The David Maydole Hammer Co Norwich XX 


207 
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Furniture Polishing Secrets 


How to Restore the Glow to Dull Looking 
oe ee Spots and Rings 


1 Y, Expert Furniture Restorer 


ARS 
eee area 


tiques in the November issue, the grain 
of the wood, especially in dark wood, 
may appear white. This is nothing to be 
discouraged over; it proves that the 
grain has been well filled with the wax, 
‘as should be the ease. 

Vhite grain” is easily eliminated by 
rubbing the piece down with either raw oF 
boiled linseed oil or with a good furniture 
polish. Polishing does not remove the 
wax from the grain. 

‘There are also times when wood that 
has had undue exposure to the weather 
will look. and lifeless after it is 
oiled. ‘The life, or deep luster, which the 


ig. 2. How @ cabinet scraper is sharpened by slightly 
‘taming over the edge with s burniaher or any tall set 


wood should have, may be restored by 
48 modification of the French polish. 

To apply this polish, make a rubber 
(large enough not to cramp the hand) 
from cotton cloth and apply a good 

rade of clear varnish to the rubber with 
{¢sinall brush or swab as shown in 
With the finger tips or a very small brush 
of swab, add a few drops of raw linseed 
oil to the center of the varnish already 
applied. ‘Then rub the wood with a cir- 
cular or scrom-the-grain stroke. Repeat 
the application of varnish and oil 
often 8 necessary and rub well until’ 
good coat of varnish has been appli 
It will be noted that the fine color is 
returning to the wood because, with the 
aid of the oil, the varnish is being rubbed 
into the wood instead of onto it. 

‘When the color has been restored, time 
must be allowed for the varnish to dry, 
and the presence of the oil will pro 
prolong the process. When dry. the piece 
will appear cloudy because of the cil. 
‘This cloudiness may be removed by rub- 
bing with wood or denatured alcool. 
deus the Doce anal LU caetpepired 

red, the piece ‘san 
with No. 0 or 34 sandpaper, then rubbed 
down well with No. 0 steel wool (this will 
remove some of the varnish but not the 
restored color), and waxed and rubbed as 


ite highly plied wurface 
is desired, the polish is 
| carried to a. fin 
Tightly with No, 00 
paper the first cont of of 
varnish, after the ak 
rub; then adding two or more 
coats in the sume manner, treating all 
coats alike except the last, which is given 
only the alcohol treatment and a thorough 
bbiag ith « good furniture polish or 
polishing oil. 

‘The Prench polish does not change the 
ccolor of the wood; it merely brings out 
the natural color and shows it to best 
advantage. In many instances, however, 
itis desired to make a walnut or mahog- 
any piece darker (Continued on page 113 


Fie: 3. A homemade wonton clamp for Jio- 
ine frames. It ie shown i tae on page 13; 
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Oil Burner Improved 
with Baffle Plates 


By Gronce Fuuter 


YEAR or more ago T had one of the 
beat oil burners installed in my homes 
‘After some use I realized that the boiler, 
like most home boilers, could not absorb 
all the heat which the oil gave off in burn- 
ing. “A large part of the hot gases went 
rapidly up the stack. 

The most promising remedy seemed to 
toe some aystem of baile plates. Natural- 
ly, the size of the baflle plates T could uve 
was determined by the width of the 
ice door. ‘The heat was too much for 
ateel, 40 T tried 34-in. pressed asbes- 
While the disks in the upper part of 
furnace stood up, those nearest. the 
wes would crack after a short 
ly T used thin cast 
| pours to be satisfactor 

T threaded a strong chain through the 
making 


holes in the upper section of my 
anal hooked it togethe 
f loop. T 
ed at one end and with a hook at the 
‘other end to engage the chain loop at the 
top of the furnace. ‘Three disks about 15 
| ins in diameter were placed on the rod in 
| the fumace and held apart by pieces 
pipe. ‘The disks and spacers were held in 
| place by a nut. ‘Two disks, 1 | 
(ve almost as good resulis as three. 
Ii best to keep the bottom disk at Teast | 
G in, away from the flame level. 
aifle plates throw the hottest 
gases to the sides of the furnace, where 
absorbed by the waier. In 
addition, believe the gases switl around 
more when they reach the upper sections. 

“This apparatus has been. thoroughly 
tested and has been commended highly by 
cone of the oil-burner manufacturers; in 
fact, the company has suggested. the 
installation of similar apparatus with 
necessary variations in atleast fifty 
homes from New York to Florida. 

With the same average temperature 
outside, I found that in the morning the 
steam showed at any particular radiator 
in from twenty to twenty-five percent less 
time when the disks were used than when 
they were not wed. Asay furnaces new 

fairly eli ‘apparatus might 
save more in some less modern plants. 
‘The annual saving in oil represents many 


times the small cost of installation. 
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We want every 
reader of ~ 


Popular Science 
to get this book 


BB vany man who uses edged tools will find in 


Cgiterumdiwm this new 40-page illustrated booklet “How to 
Aeceei ‘Sharpen Wood Working Tools,” real helpful infor- 

for your mation on the art of sharpening edge tools. Out of 
12ouats the background of long experience and full know!- 
peawiknives edge Emanuel E. Ericson has written a book that 

‘WOAMINEE SCRAPERS | earns a place in every man's tool box. 

Troon scnarens  @Sign and mail the coupon below and we will send 
‘AUGER BITS you acopy free. If you have 
sswes an interested friend let's 


have his name. We will be 
glad to send one to him too, 


SHARPENING STONES 


‘THE CARBORUNDUM COMPANY, NIAGARA FALLS, X.Y. 
‘Send me the 40-page booklet “How to Sharpen Wood Working Toots." 
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nly I 


Back Geared Screw Cutting 


For This 9"x3' New Model South Bend 


40a 
month 


Precision Bench Lathe 


Here is the greatest Lathe Value ever offered. A Uni- 
versal Tool of highest quality and accuracy—one that will 


work metals of all kinds 


aluminum, brass, bronze, 


hard rubber, and wood 


FREE with 


—cast iron, wrought iron, steel, 
copper, monometal—also fibre, 
pattern making. 
Note the Many Kinds 
of Work Ie Will Do 


L 
Lathe! 


Complete Book of Instructions, Countershaft and Equipment 


It is as easy to learn how to run a Lathe as to 

‘operator soon becomes 

‘mechanically inclined. With 

‘we send most complete 

book of instructions, telling just how to do all 
Kinds of work on the Lathe, 


Prices of Other Sizes of 9" Junior Lathes 


sine Senet Weght ie rant Papmet 

9x23" Lin, 350 Ibs. $150.00 $30.00 $12.00 

Qhx3}4’ 23 in, 400 lbs. "160.00 32.00 12.80 

ghd?” 29in. 425 Ibs. 165.00 38-09 18.20 

SMx4}3" 36 in, 450 Tbs, 170.00 34.00 13.60 

Write for FREE CATALOG and 
Booklet No. 23 


Me nnd tte fe 
oe ek ypen Free 


SOUTH BEND 
LATHE WORKS 
468 E. Madison St. 
SOUTH BEND, IND, U.S.A. 


i 
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A Spring Winding Tool 


made and wil 
five complete sat- 
Maction. Tt co 

fiat of two pieces 
of machine or tool 
feel of about the 
svidth of standard 
Tathe tools and of Tost eulde for 
a height to suit a 

the tool post, “The upper and lower see- 
tions have a V groove, from 3 to 94 i 
deep, planed the entire length. Any ten- 
sion desired on the wire is obtained by 
tightening the tool post screw,—H.L.W, 


‘FW FRICTION he 


Holding Flat Form Tools 


tools of varying thick 
resses_ may be held in the tool holder 
lustrated with equal security. It is 
nply two square pieces of stecl with a 
pilot-ended set 
them, and a shoul- 
der pinned for the 
tool in the other. 
Tt would usu 
ally be. wed on 
the larger lathes 
for forming heavy 
work, and, of 
course, should be 
mde tus rugged a 
the tool post will 
allow.—G. A Le 


is Helped in My Work” 
Cotte tonsa 88 


held on the 
tween a pair of cutters, a method familiar 
to toolmakers.—O, 8, MARSHALL, 


TTO,RROTECT, the spindle ole, of 
sina, or even large, lathe chucks, the 
handle shown in Fig. 4 will be found 
ficient. ‘The writer has three in use. ‘The 
handles, after being screwed into the 
chuck, ean be placed through holes bored 
in a shelf, thereby holding each chuck 
in place.—Fuaxk N. Cain. 


IHEE quick-change punch and die b 

shown in Fig. 3 is one that T devised 

and have found after long tests to save 
time and stand up well under hard use, 

Let us look at the die holder. Two dill 


drops down and the pins will come i I 
With groove: a half turn either way locks 
the block in place. Needless to say all 
parts must be a nice fit. 

Zs peek mek lest the se 
Principle. An automatic dog or gage 
Hhould be used om the press trade s0 
there will be no chance of the machi 
starting while the operator is changing 
dies —Auueer E. Brno. 
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Mounting Lathe Work 


Diagrams to lutrate the diference between 
‘eati end dynamic balance in setting up Wore 


At rest while we intend to have it balanced 
while it is being spun, we are adjusting it to 
conditions which may’ not exist at all while it 
being worked. The “real” 
tance may be the sa 
the chances are that they 
“The main reason why the engine in your ear 
syns iho the iran "of he aciet 
‘chariot of ten or even five years. ago is that the 
frank shaft of the new engine is dynamically 
bolanced. Tes true that the lathe spindle as & 
le runs much more slowly, but the unbalance 


often many 
‘work in the lathe. 

"you wish a prnetical de 
what the difference inthe t 


1 foot of mo of Header ro 
two sel blocks bof en 
A ahown. so. they wi 
‘ther, and each Etta with a st sete © 80 it 
‘an be held in ay" poition along the red 
With the block’ placed opponte each othe, 
whether in line as uty oF apart as at B, the 
{oe and blocks wil be practieally at rest any 
Horizontal position. ‘There wil no diference 
wwtever between A and B.. There is a very 
reat diference inthe behavior ofthe two me 
{ips however, when the shaft i placed im the 
Anil ‘pres, for-instance, and’ the spade 
Started Arranged as (Cond on par10) 


for HIS Christmas! 


set SAWS 


Remember 


gue for HIS Christmas gift 
at YOUR Hardware Store! 


You'll find, in an attractive 
holiday box, ATKINS No. 400 
Hand Saw of “Silver Steel, 
known as “the finest saw ever 
made,” ready for a lifetime of 
saving work and money—the 
best gift for the real man. 
ATKINS “Junior Mechanic’ 
—a saw made for home use 
that any boy will appreciate 
and treasure—is also ready for 
you in holiday packing 
Give a useful gift—ATKINS name on 
the saw blade shows it's the best 
choice you can make, ATKINS Saws 
should be at YOUR Hardware Store; 
if not, write us and we will tell you 
where to get them, 


“Saws i the Home" 
sopgerticns for making things at home, and 
‘hows the Bese toole to use. "Saw ‘Sense’ 
telly aboot saws and their care. Both sene 
FREE—jost mail us coupon below, 


+ dosens of helpful 


E.C. ATKINS & CO, x. 1857 
foots ode fod, UE 

Ties snd your Fee Book "SAW SENSE” and! 
“sae THe WOME 
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He watches a ath poor 
PRESS COUNTER 


It’s “blind work” at any ma- 
chine where the record of out- 
put isn’t in sight. Your 
workman needs his eyes wide 
open—fixed on his record— 
on a Veeder-Root Counter. 
‘Then, he sees where he stands 
on production hour-to-hour. 
He governs his work to get 
more results. 


Printtothis Da VE | 7 


when you ask the workman for 
more production from his press. 
Point to the dial, and the amount you 
expect it to register. Ask for a def- 
nite, measured increase and see it 
recorded on the Counter! 

‘The Vexpen-Root Press Counter 


banks. 
Hoe i 
‘The small Revolution Coun- 
ter below registers one for a 
revolution of a shaft, recording a 
‘machine operation, or produet. 
Though small, this counter is 

ita mechanism 

will stand a 
very high rate 
of speed, mak- 
ing it especi- 
ally suitable 
for light, fast- 
running’ ma- 
chines and 
most adapt. 
‘able to exper 
mental work. If run backward the 
counter subtracts, "Price, — $2.00. 
(Cut 4/5 size.) Small Rotary Ratchet 
Counter, to register reciprocating 
movements of small machines, also 


very durable; 


$2.00. 
‘Our brown book shows in- 
itruments| that" "count 


everything on earth.” See 
them—by sending for the 
book. 


FinconPonsren 


| Need ROOT 


hawrroma Con 


Tool to Aid in Cleaning 
Machine Fixtures 


plates and similar machine 
‘accumulate hart spots. 


Ds 


‘conceived the idea of attaching a scraper to 
the brush, as shown above. 


Quick Way tassppes Hoey 


found 


“The work  shoven = 
How the collars were 
marked for driling. 


ie Sg ei ed 
rot a 
{So te parka ad marked five radial ines 
AINE ha ten ws toy ch ele 
hin Geek and pel ma the ie ps 
enter punched 
Arar Kes ste 


i docs not do-away with, 
the fact that the weight is wrongly distabuted 


He 
Bui 


ir 
fy 


i 


Brat n'y. A pee of 
Rrated in 3 pe, 
tured square at the el, wsed to Mack 
the counterweight. The weight must be rigi 

it nccesary, eean be strapped to the casting 
to roast the centrifugal fore tending to move 
Routwank 


‘The third article in this series will 


| appear in an early issue. 


Fanuary, 199 


A Big Bargain! 
A practical IM-inch band saw for 
pagal ip methine 
Maing one bead som Wil Geese 
fal Speedy, sseretay compact tafe 
to. ork with Cornet with 
rurle 875 —add $10 for’ motor 
Sor el 
Fee tae Rand fet, wark fog 
Fee Mattes teed Sar eureka 
Bet lara i weal estar 

1h T pec rs 


fod for fal deveriion ofthe 
Warkce ether Wallace 


J.D.WALLACE & CO. 


Wilcon and Califernie Avenuse 
"Chicage, Tiinets 


om, Victor a 
Enesco 


Saxophone 
The Boceter Semphine le the cat of ft 
Sneed sone torplays ae mate cay 
{a pay fora Buescher Scxophone, "Play and cart 


Ont" Wosecher sives you these extrs features: 
‘Seupeon Pads. strate. impmovementy tas) Tee 
ro, etaesting “Patented Autsimatc Octave 
ereperiect Seale Accuracy convenient ke 
“Days Trial on any Bopscher Saxophone, Cornet 
‘Trent, Trombone a mons 
iRetrament which ‘you ane intend 
Ionrsted Literate, 
‘Buescher Band Instrument Co. 
2639 Bucscher Block 1032) Elkhart, 


TRUETONE 


© This seat on an advertisement ip POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12: 
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How to Use Kalsomine 
(Continue 


plaster: if thas ome lo, wash it down with 
water and a washing powder or sal soda to 
‘cut the surfuce a bit and then size i. 
‘Old walls that are very dirty shouldbewashed 
before the application of 


tse im place, Wet the cracks oF 
h water an Gil with a patchi 
‘or with ordinary plaster of 


i'n putty hfe or eft rod pe 
Ser wis pty ae crt ond pl 
‘When dry coat theilings with shelia to stop 
ection 


"ARIOUS sizes are suitable for kalsomine 
finishes, but glue sae is most commonly 


war Tine king ae ing oe 
A ne ler ove 
Th the morning dd one pail f ot water ad 


tir the glue wall dislved, oc work t with 
Sour ingere Ifyou are not wie at the plore 
Pe pod nse itl len water. 
Some like to wid so’ about a pint of table 
‘inegar to make the nse penetrate beter 
“Apply thine tthe walla eings 
wit’ alaomine bry taking care to cath 
Sp nr pe orm HR 
dy at east overnight and longer : 
"Yi varia naa wanted, ake by mix- 


ing together equal parts, by volume, of Brat 
its sr varnish and turpentine. Then a 
wilful of fine pumice tone. to 

tooth," Somme like to 


ive color and 

Timited extent 
Prepared kalwaines are 
‘an larger packages. 


‘one pound 
will cover about 1 square feet. Consequently, 
package will cover with one coat 


Miivepoun 
taleerage om aout iy tle et wih 
the umua eghtfooteai-ineh ei 

Follow te directions on the package a ise 
ing the Lalsomine, ‘hey may eal for hot water 
confor cold. Lukewarm water fs beter for the 
Scaled cold water Kalsomines. Ifthe dee: 
tions call for boing water, be sure to have it 
braing hot, ot just warm: 


NE of the first-class Kalsomines is, to be 
mised in the proportion of four pints of 


i 
‘Then, after dissolving, the kalsomine is allowed 
dunt cold. 


‘weather any Kaltomine with & glue binder 
{Se in he cold jell condition, is apt to ras or 


‘heeause of the heated condition of the 

wall. In order to avoid that trouble, it is 

best tofuse the kalsomine while it i still warm 
id before it has jelled 

‘When you want to mix two kalsomine 


4 
u 
& 
¥ 
i 
E 
H 
fet 


ut 
re 
sir 

i 
tit 
pire 


{irst, dipping a piece of cardboard in, 
ing it over a stove oF other source 
you cam test the (Continund ox pope 


aE 
Eee 


5 


[TAKE IT FROM THE JUDGE | 


WILL You HELP ME bres 
5 DAYS DRIVINGTRIAL 
\CK A USED CAR? 30 DAY GUARANTEE 
‘YOU DONT | PRICES PLAINLY MARKED 


ae 


NUSUAL values in used cars—new in appearance, young 
in service—await your inspection in the showrooms of 
Studebaker dealers. 


Get the protection of the famous Studebaker Pledge—5 days’ 
driving trial on any used car you select, 30 day guarantee on 
Certified Studebakers, and all prices plainly marked. Buy 
where you Know you will get dollar-for-dollar value in your 
used car! 


Secrets of Used Car Buying—In this FREE book! 


‘Send the coupon below for a valuable free book, 
“How to Judgea Used Car”. Expertawho 

hhave spent years gaining their infor- 
‘mation tel you, in thirty-two inter- 

‘esting pages of money-saving 
facts and pictures, trade 
secrets never before 

‘made public. After read- 

ing this free book you'll 
know what to look for and 
‘what to avoid. You'll recog- 
nize the points of real value in 
‘the used car you select. This fund 
‘of used car information, “How to 
Judge a Used Car," will be sent to 
you immediately on receipt of this 
‘coupon. Fill it in at once— mail it to- \ 
day! 2c may save you $200 on your 
vused car! 


THE STUDEBAKER CORPORATION OF AMERICA 
Dept. 161, South Bend, Indiana 
Please sead me my copy of your valuable free booklet, “How to Judge a Used Car” 
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PLASTIC WOOD? 


Urs. Pat OF 


When the drawer handle comes off will 
Your wife call on you, send for a cab- 
inet maker, leave it loose, or replace it 
herself with Plastic Wood? 

T's easy to fix it—just fill the old hole 
with Plastic Wood, force in the screw 
or handle, and allow to harden. For 
Plastic Wood is real wood in putty 
form that comes in air-tight cans and 
dries hard and fast. Te sticks where it 
is put, when hard can be worked with 
fools, ites aint, varnish oF 
lacquer perfectly._ It is the product of 
fa thousand uses, for carpenter, handy 
man, or child. 


PLASTIC 
WOOD 


eg. U8, Pat, 0} 


White Waterproof Tile Cement 
oe the haehoom, when tile poteain 
splits cracks open ‘up a 

tenor a Bxture comes loose, Pla 
White Waterproof Tile Cement is of ime 
mediate value. Te will hold broken pieces, 
deal crack, is waterproof and yreaseproot, 
Sand dries to a hard fae white, Ar the same 
prices ar Plasie W 


Plas 


‘Wood Solvent 

For thinning Plastic Wood, which may 
havethardened in the gan rm reaent 
sofcening ic when i hardens too rapidly for 
‘working, use Plastic: Wood. Solvent. At 
{Your desler’, in 35 and sa cent exns. 


Handles Hardens 
ike into 
Puy yy Wood 
1b. $1.00 Hib. 35 ets. 


At Hardware and Paint Stores 
ADDISON-LESLIE COMPANY 
311 Bolivar Street Canton, Mase 


How to Use Kalsomine 


to stretch it out, like oil paint. A good kal- 
somine brush of the standard type or of the 
Dutch type is necemary, and it must be dry 
when you start to use it. A wet brush is too 
‘Soft and flabby to work well. 

Kalsxmine should be Bowed on freely and 
brushed as ite as possible. Flow it on evenly, 
esping the brash welled. Take up bre 

ply it to about one square foot, and Jet 
Wate” Balow with another brasil and 
{cin up the second patch with the it with 
light stroke ar two, using the bristle 
Ietit alone. Do not go back to the first patch. 

Repeat this action until the surface is coated. 
Use semicircular strokes. Start at the upper 
left-hand top of the wall and carry a stretch 
down the wall about one yard wide. After 


reaching the bottom, return to the top and 


sith the tp of the bras, 
ing bas not been gained, it usuall 
wash off the first cat and try agai 


story and will be discussed by Mr. Vane 
Seovalker in an early moe.” 


Caustic Soda Found an Aid 
in Gluing Several Woods 
: ts can be obtained by 


Soda certain species 
frequently produce 


‘weak or inferior joints, acconfing to. experi= 
tents made by tl bor 


Foret Prohcts Lalor. 
Forest Service. Joints 


gm 
ae sansa ont 
py Seley 
Dae eee mies Teil hs eee 
abtnas taal nerd 
pe ey ha 
Sees 
fen ey hen aed 
trisy bee hag de 
jon, fan sherig magi Gamer ttt 
on : ae 
pe lp me pe 
poop hae ee 
Soecet acl Get poe taste cake 
Senos ie poe soos ak 
Serato ee ee 
Se ee ta 
pounds for a piece treated with caustic soda 
Nitin Ge bee oct ae ce aver 
BSS oe Sioa a te 
fe yr apy 
a ae 
and glued with ow: glue showed a ri 
po ee 
tetany song ot mb Sa pees 
Fe tory Ny nn 
pon wie eenideeece eek eae aio 
sodas det Sat emcp vies peeks 
not known. Evidently the caustic soda changes 
ferences 
‘88 to cause the glue to stick more firmly. 


CAMPBELL’S 
INFRA-RED RAY 


LAMP 


Have You Some 
Troublesome Ailment? 


Ema 
sea tet ar 


Why Suffer Needless Pain? 


poe eaten ayers 


“Gat a orang, ae 


aa are een 
Let Us Send You 


Our Book on Infr 


‘THE WILLIAM CAMPBELL COMPANY 
1041 Union Avenue" Alllancey Ohio 


Make Them For 
Your Friends— 
Cash In On 


Big Profits 


fed hae 


fompletely sem! 


PQUIOK: EASY, PROFITS! 
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Furniture Polishing Secrets 


(Continued from page 106) 


other pices with which it is to be 
Theat be don with the rt epic 
tion of ol 

Tn using the penetrating wood dyes men- 
tone inthe preceding atts (row mang 
fin is best for walnut and dark mahogany 
Toshopany the other colors as recommended 
on the manufacture labels) dd enough of & 


the required color to the linseed oil, 77° 
1s before, to give the wood the shade desired. 
‘Try it out on some unexposed part of the piece 


to. be sure it is the right tone. Apply" this 
‘colored oll as a first coat and the wood dye will 
seg in wih the imparting permanent 
‘color which will take a rub finsh. ‘Carry out 
the finish as before. 

oiled linseed oil diluted with equal parts 
‘of turpentine is excell 


Se a ieee mast | &¥e Sent ON Trial 


‘This is one wood oa which gusoline oF bensine 
‘should be used, in the proportions of one part 


1 Christmas Gift! Treat yourself or others to this real work- 
op. Portable, electrie, equipped to handle any job you wih to 
‘make. Just what every handy. man desires, an electrically driven assem 
bly of real wood working tools. Plug in your regular light sock 
transformers to additional mpletely nssembled 
and ready for real work Pree rial gives 
ity to me and us this Little Giant at our expense. 
coupon now 


Fig. 4. Wedeing up one joint of « small ple- 
tue frame ino imply made wooden lamp. 


linseed ll to three parts of the other. ‘These 
Hiqas are highly inflammable 

1H great nar of ate pies ae fond 
wil have black spots and riga on thei tops 
rather have these marks, wile 

have them at al 
dre to remove them, proceed as 
n previous articles aa far hu the fat 
After this is dry, use  eabinet 
Seraper to scrape out the mots and enough of 
the surrounding surface 20 that. the scraped 
at show as holes dug in the wood 
‘uted ‘boiled oil frequently to the 
ng scraped. After the spots are re 


ier Tiipinen exeped aad HOME MECHANICS EASY WITH This EQUIPMENT 


mare 
‘Cabinet. serapers should be burnished. The Shop Complete consiats of a Super ti 
vit nae eps etn late nl ty ni (gtr a tie tw whi ek 
be a eed spth pueden a Titog Tale fg Sey 
peered agnrgepeg aie prleing telag SS al pals 3éwraioouy 
regular buriter, o ether suitable foo Fig sawing. 
ea tn proper potion ef tae bot Blueprints and Graftsourse Free to Unreal 
me ee Pog nig a Gees Us 
Tis Mant fnh tke Bee weal ee 
its revi cape nave badd ae ry pe Soe Ths mvs Bros to Up ee 
ia pectoun "aria, "Hague "3 ihoos Home Gripsota taop oes 
erent haters Rew! Si manent | SU, ear ovat teeah on tars Gani owe, Ser! Maal Ter ook 
nailing. The base in this instance is 3g by 11. 
Te ade te bad welds tp 
Sills aul fan aes tee | ae ‘ol Nile questing ove a! |FULL PARTICULARS TO 
Tf, when the members of the frame are a 
he plat ay oot to mw bet OUR LITERATURE oIVES 
rc Jot on the dageal | pig ry 


Rome wo 
‘others will 
Tit is 


Mr, Stanley's next and eighth article 
will deal with the repair of old chairs. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 
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Their\last ride 


iS 


‘TiteRe’s more than one reson why 
gies wall home. There's more than one 
bachelor who wouldn't have to stay 
that way if only some one would tell 
him about Sie Walter Raleigh. Oh 
well, for that matter, we'll him I's 
milder, men, a lot milder, and it will 
doa lotto make that strong old brie 


of yours fit to enter decent company. 


LIMITED OFFER 
(Got he Usted Sts ont) 

your fvorittobacconit does not cary 
Sie Walter Rakigh, end ws his name ed 
dicen In eeu for this courte, we'll 
bedeighedtosead you without charge 
A fullasiv tin of chi milder pipe mise. 
Dept. 188 Brown and Willamon 

“Tehuceo Corporation | 

Winton-Sulem, Noh Carina] 


“EW 
<> 


SIR WALTER 
RALEIGH 


‘Who discovered how good a pipe can be 


It’s milder 
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Replacing a Broken 
Window Pane 


Paste this Home Ws Refer 
head 


What are the steps in replacing a 
broken scindowe pane? e 


fess fees The lificlties of resetting 
ght, however, need not deter anyone 
from attempting it. An old chisel, say 1 in. 
ide, and a putty knife are the tools needed. 

‘materials required are the glass, 
points, which ‘are small, triangular 


The 
slasiers 


pieces of tin or sine, and putty, all of which 
‘ay be bought at any hardware store. 

T. Measure the size of the broken 
Unvally it will be of standard sise and the 


store when the putty and points are bought. 
If the pane is not a stock size, you will have to 


2. ‘When all tools and materials are at hand, 
take out the sash and remove the cords by. 
methods described in a previous reference 
thet (Nov. 1928). Take the sash to am unused 
toons if posible, but if you must work in a 
family room, spread newspapers liberally, for 
the old putty will yas itis cut out. Lay the 


‘ah putty-aide up on the table and with the 
chisel cut the putty away from the mab and 
the glam. Ifpaint remover or hot soapy water 
ispaton the pat red to sok for five 
Gr ten minutes, the putty will be softened to 
Some exteat-but workmen seldom do this fr the 

ie treatment ‘wil soften the paint ofthe 
sh, which should not be disturbed. Remove 
the iroken glae atid cutout the putty bedding 
Heft in the side or bottom ef the rabbet. Be 
Careful that the wood of the sash is not cut or 
Splinter of it will be hard to finish the putty 

thy 
1 'To be sure the glass will St propery, tr 
iby laying iti the mbtet, hollow side dows 
Every plot of ondionry window ghassjesighlly 
curved and if lad with Une hollow side ups may 
teak when the points are driven. Ifthe lass 
inn litle large, bas projecting paint, ori not 
aeetly squnte and doce not dp inte Sts place 
‘aay, donot ext the corner of the sashy But 
fut into’ the. wood neat the battom of the 


First “bed the glass by rlling putty out into 
a thin sheet 34 in. thick of less as in Fig. 1. 
A rolling pin or bottle cam be ux 


elge 
‘putty as at A to make a stright edge as at B. 
Place the edge of the — (Centined en sage 115) 


‘A Sensational Offer! 
Only $1.00 and you 
‘elegant: Jewel Se 


aN 
21 JEWEL“Extra Thin 


The Insured Watch 


Sport Bodies for Fords 


at FACTORY Prices! 


SPORT FACTORIES, Aurora, Illinois 
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Repairing a Window 
19 
Jose somewhat leas than 4 in, from the eles 

rand trape off the putty ast Cy do Uh a 
aroun tet pve fnicated at D Lay the 
flaunt ita rabbet, pew ight wnt esr 
Plus putty betwee he glase and the rabbet 
[ituesed outs at of Fig. 2 and Fig. 3. 
‘Tels must be dove cautiously or the glass 
thay be broken, 

9 Piac plasors’ points as at Fig 2, and 
drive them ith the chisel bel dicate 
inl Uny projet fst enought bod he gan 
i allow the putty to cover them when itis 
um down" "Thete thou be at, Test twa 

ts ‘on each ae, and fora large glace 


Prem the glare lightly as thi done and lide toe, Moderate Tate 
the chisel over the lass as at C, otherwise a ‘Seine Tutte Bee LePap's Book, wit It 
‘Mow from the chisel may’ break’ the las Pans Boo, 


(. With the thumb, press patty ints the 
‘between the glam and the sah avat Bro Fig 
7 With «putty knife, "rum down” 
putiy as at (of Fig. 8, making, smooth 
Revel, which wil fl the corner ax at D of Fx 
and Wigs 2A litle practice will cure the 
trata," pay kale feist 
ned in soapy water, it wil slip over the pully 
monthly. "he corner ‘of the sash at Fig 
iy will guide the Knife iis eld atthe eoeret 
fang; Mf in without splinters and straight 
true patty bevel should result. Care must be 
tte however, hat the glam ecge of the 
ACP docs not project beyond the sash rabbet 
‘4G, oF twill be seen through the glass from 
the dna, It is exellent practice to keep the 
putty eg a itl back fro edge of the mash 


ith the putty 
patty a of 


LePage’s latest book 
shows how to make 


$1000 Worth of Fine 
Furniture at a Fraction 
of That Price 


new, “Third Home Work Shop Book, 
te divetons for waking 20 plocon 
ure. A careful cheek i retal shop 
thowed them tobe worth 81000. No can ake then 
mourned fora frection ofthat price 
For the fret time, struction are given for making 
modernise furniture so popular touay, OF you 
fan reprodoce famout and’ tendmme tld Celttal 
faeces Tyo are handy with tole you can easly do 
Tong winter evenings ought 1 give you plenty 


12 NEW of time, 
Job Plans, Too! 


Expert Instruction 

Al he desig sn drains neta pec of 
amature, Poolographe and pep hy-sep dleetnas 
for to Nabe, were brepared tor Wiline’W. lenior 
Instructor i" Woederae, Central Commere 
td Mantal "Tulsi High Soho‘ Nowari Ney 
Ser Also the denver tthe 

ison 


1, the 
‘Cod Cheat of 
: es, Old ‘Salem 
Ship's Cupboard, Plymouth Builtla China Closet, 
Modernistie Book Shelves, Desk, Folding. Screen, 
4nd Fire Sereen, Chean and Checkers Tabfe, Caned 
Side Chair, China or Book Cabinet, Book "Trough 
go Magazine Stand, Magazine Carrier, Vanity Cate, 
Hook Stand, Fernery Stand, and Folding Sewing 
Screen, Where else could you get complete directions 
for making all these for only 10 cents? 


ing oF flour dusted | 29 GotwiatMieror 26 Sra 


porters art 31 Ten Wanoe 27 Vanity Table 


gate pty bel wi aiflen the arfae and J Send 10¢ for this NEW LePage’s 
Clean evidences of putty from both sex ~ Homie Work Shop Book 

the glast with a sft eth, being earful not 7 ly wae the coupon below, sending it to un with 10 

{to deface the putty bevel / / contain coi and we will at once send You 
10. lenny the sas and put the stop strips / ‘copy of this latert LePage’s Book, postage paid. 


place. 
71. The color ofthe new putty will probably MAIL THIS CoURON 
be different from the rest of the sash, tus 

telling all observers that a new light of glass 
Inns been set. After several day's, in which the 
putty will become sufficiently bard, it may be 


j 
Tai tered eps ef wood ened in nce |E AGE’S 
‘Them sre cost bs enna the new get 

GLUE 


HANDIEST TOOL IN YOUR WORK SHOF 


: 
i 
: 


. door usually can be reset 
Iwithout removing the doe fran it hi 


Only 28 years old 
and earning ‘15,000 
a year 


wre col aan arly age 
Sigh see at laden fae We 


it Set gad gry 
see ois Eee 


ama whch marca BOR 


Mail the Coupon for Free Booklet 


Sa aree eS 
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THT, problem of ving the fai 
washing during rainy days and in 
Winter, when everything wet freezes the 
tminute itis put om the line, often causes 
the housewife much annoyance. Particu- 
larly is her problem a difficult one when 
there are several small children for whom 
daily washing must be dove. 

“The usual solution is to hang the wash- 
ing on a elotheshorse indoors or on a Tine 

the cellar or attic, but neither way is 
ideal. In casting about for some way to 
dispose of a large daily wash in a small 
single-family house, I hunted at con- 

rable length for a place that would be 

ut of the way, would allow the clothes to 
‘dry quickly, and would be beyond the 
reach of mischievous little hands. Finally 
Tfound such a place in the stair well. It 
is mubject to a strong updraft of warm air 
in winter; itis perfectly clean; itis out of 
reach of the children; and itis out of the 
vay and practically out of sight. As the 
space above the stairs usually extends to 
the ceiling of the second floor, there is 
ample height to hang the clothes where 
they will not touch the head of anyone 
going upstairs. Incidentally, the drier 
Sets as an efficient humidifier. 

tis only necesary to find something to 
hang the elothes on. ‘This may be done 
somewhat as indicated in the accompany. 
ing sketch. ‘Two upright pieces of wood 
are fastened to the banisters of the stair 
rail on the second floor, Across these 
pieces and fastened to the op of them na 

zontal rod with notches 34 in. deep 


and "in, wide cut at Gin, intervals in its 
ly notched piece is 
-well wall opposite the 


first piece and on a level wit 

ext a set of crospicces 
suitable Tumber as shown and well 
smoothed with, plane and 5 
‘These strips should be about 1% in. 
square in cross section and 4 in, longer 


Improving an Automatic 
Gas Range Lighter 
APTERan automatic gas rae lihter 

has been in use for a while, it some- 
imes will cause almost unbearable fumes 
and make the bottoms of pots and pans 
sooty. Soom it becomes dificult to main 


By cutting = hale fa the lighter cap, 
‘he formation st carbon ie prevented 


tain a flame in the little pilot light. All of 
these troubles are due to the formation of 
catenin the combustion camber, 

aety cant, Saag cal 
in ble inthe op oftheir cap. "Ths 
hole provides a pressure release when the 


Clothes Drier Built Over Stairs 
By DAVID 0. WOODBURY 


ae 


i] Soren’ 


Rack for drying clothes placed, over stare 
to take advantage of updraft of ‘warm nr 


than the distance between the two horie 
zontal pieces already mounted they form 
the “loa. ven whe ot of service, the 
rips are kept in positio 
‘Que wooden strip at tn 
tand the clothes hung over it 
hheld in the hand, ‘There is but 
to be observed—to jet the wi 
‘wrung out before it is hung up. 
If properly constructed, s0 as to be 
rigid, the device will work remarkably 
well. On the average, a small piece of 
clothing will dry completely in half an 
hour in winter. The fact that the rising 
air is clean leaves the clothes unmarked, 
‘The drier T built for myself has eight 
‘crossbars 4 ft long, equivalent to 82 ft, of 
clothesline. Constructed of serap umber, 
it cost possibly fifty cents and took two 
hours to install, 


sxagon adjusting nut to be found 1 
the button. Use a wrench to serew the nut, 
closer to the button. 
“There is also a screw on the side of the 
fitting near the button to adjust the 
height of the permanent flame, which 
should be about 54 in. long under or 
nary circumstances—Jou HT. Scwaurk. 


A puxamtat quick drying putty is made 
by ng Spanish whiting in 
‘orange shellac until the mass is about the 
consistency of ordinary putty. L use this 
putty exclusively in pattern making, It 


dries hard and ‘to have very little 
Shrinkage-—W. 0. Ascmemanct. 
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Setting Up a Model Railway 
Conind 

pa ‘in irregularity and uncertainty of opera- 
"'Balce pains to ce that straight stretches are 


really straight and that they will stay tat 
‘way. ‘This means that each section should be 
fastened to’ the oor or bench with screws. 
‘One serew close to each joint will do.” Dost 
tute ails. You will have trouble pulling them 
if you desire to make any changes 

rack can be laid straight by stretching a 


ficient bank and the serews Uhat clamp the 
track will hold them in place. A banked curve 
is shown in Fig. 1. ‘This curve is banked about 
five deyroes from the horizontal 

"Avoud Seeurves made 


A'TRACK layout that includes gradesfor the 

looms to lin il rove mos inte 
cating than a layout where track is on 
the level. 


Do not make the rides too steep. ‘The 
slightest amount of oil'on the track will cause 
the locomotive driving wheels to slip, and the 
train will stall if the grade js. too heavy 
eal railroads rarely use'n grade 


fone in thirty, which means that 
climbs up one foot for each thirty feet of 
track. Any’ well-built model electri¢ locomo- 


‘ive will climb such a grade and pull the usual 
hhumber of ears without undue wheel alippage. 
‘The heavier double-motor locomotives” wil 
‘start a full train from a standatil on such 

Figure 2 shows a train climbing a 


locomotive will help to carry it up. ‘The upper 


end of the grade (Contin o page 118) 
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The U.S.A. is only a few minutes wide 


An Advertisement of the 
American Telephone and Telegraph Company 


Ix rue gold rush year of "49 
a" stagecoach succected in 
Crossing. the continent in 
about three months. Two 
‘decades later, for the frst time, an 
unbroken stretch of railroad lay 
from New York Harbor to San 
Francisco Bay, and America was 
seven days wide. Today, by tele- 
Phone, that entire width is only 
4 matter of minutes. And these 
few minutes represent a round 
trip, taken in the ease of office or 
“The Bell System is ever busy re- 
ducing the width of America’ and 
the ditance bermeen cies. Forex 
ample, during 1929 it will add to its 
lines early "3.0009 of the new 
rmalloy loading coils for correct- 
Ing and maintaising the speeding 
‘Seven thousand miles of new inter- 
city cable, $40,020.05 worth, will 
hhe’added to the System to protect 
auginst storms and other slowing UP 


“Tus Teuzruowe Booxs ane re Dinscvoxy or rite Narton” 


In the lat five years ase 
major improvements, as 
as thousands of others whose 
suegregate importance mounts 
high, have been made in telephone 
ential offce equipment. 

"Improved operating practices have 
Jiminated the necessity of your 

inging up” and being called back 
in 95 per cent of toll and long dis. 
tance calls, adding new and 
ease to out of town calling. You 
hold the wire and the operator does 
the rest. 

Since New Year's Day, 1927 the 
average time for completing all out 
‘of town calls has been cut 3s per 
cent and at the same time the per 
cent of error has been further ma- 
terially reduced, 

There is no standing still in the 
Bell System. Better and better tele- 
Phone service at the lowest cost is 
thegoal, Present improvements 
constantly going into effect. are but 
the foundation for the future's 
isteater service. 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 
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150,000 MILES 
IN 7 YEARS 


—never without a I-Ib. can of 
SMOOTH-ON No. 1 
“QONTINUOUS Tourist” Craw- 

ford, as he is described in the 

N. Y. Times, has been at it in this 
flivver since 1921—in Siberia, China, 
Indo-China, India, Africa and Aus 
tralia—and’ has found Smooth-On 
No. 1 indispensable for emergency re- 
pairs, Mr. Crawford says that in 
rattling over ice in Siberia, and else~ 
where on rough stretches without 
roads, Smooth-On No. 1 was the only 
thing’ that would keep the nuts and 
cups tight. Time and again 

fio has stopped. radiator leaks with 
Smooth-On, and in a wilderness in 


Indo-China, when the circulating 
pump broke, a repair contraption 
made from string and Smooth-On 
‘No. 1 enabled him to get his car back 
to civilization. 

In Mr. Crawford's case, not one 


extra pound of weight can be earried, 
but he would never take the chance 
of being without Smooth-On, 

Typical repaire that can be made. perfectly 
volt sh Stopping leaks in reas, 


"Rea "leas it Tarbace a 
drawers 


Tock, 
{loot knobs, ete, 
On ie Avtgmobile-—Making erackel water 
jackets and pumps good a8 new, stopping 
‘ Pancake in. radiator, 
connections, gas’ tank 
ens lad exhaust 
oat joint between ex- 
Foust pipe and. tonneats 
heater, tightening loose 
headlight posts, Keeping 
krease’ cups, hub caps, 
f) ct nuts from loosening 
‘tnd falling of, ete. 
‘To, get perfect results, 
write to ls for and we 
Ue Smooth-On "Repair 
Book, Free if you re: 
turn the coupon. 
Get Smogth-On No. 1 in 
Faas Tol or 6-, ting 
ff any hardieare store or 
if Iecessary direct from 


Sli 
Doit with SMOOTH‘ON 


874 Communipaw Ave. Jersey City, N.3. 
Please snd the fee Smoath-On Bupa Book 


Name oosetrses 2 
Aaddeenoo 


Write for 
FREE BOOK 
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Setting Up a Model Railway 
(Continued from page 117) 


to take a single board the length of the grade 
land cut some short pieces, beginning with a 
piece, then a Sin 


{stened is 5 of G in. wide and 74 in. thick, the 
supports may be as much as thirty inches 
‘apart, bat if thinner board is used it will be 
‘well to double the number of supports by cut- 
ting them in }-in. steps. 


YOU may not be so fortunate as to be able 
toput your track down permanently. How- 


ot 
fit under the track. 


atti 
it 
[ 

Hi 


cc to the proper size. 


f 


i 


ie 


track 
of felt under the track will nat do much good 
because the vibrations still will be transmitted 


Sars aay oe eee 
‘ates saa 
Speake ether make 
iF ine teh pte oy Se 
‘iene a anc 


In a second article scheduled for 
iilcatign ia the Haste, Met 
ier will tell how to plan a cont 

system for a model railway. 


F; 
? 


‘necewary, which often it is. No home worker 
apt to have te cating nippers 


{ie can even be cut cleanly in half by using 
the lass cutter on the face and then tapping 
the tinderside along the samme line 5. T. 


and Flies Like a 
REAL AIRPLANE 


‘Will dy beautifully and is extremely 
dura good for many hun- 


dreds of fights without damage. 
Has all-metal 


ir rotor mount, 
sturdy wings, scientifically design 
Aluminum propeller and shock- 
absorber landing gear with rubber 
tired wheels. 

The Scout Model shown above, 
well packed, will be sent. prepaid 
Anywhere int the Us 8. for $9.50, 
Other splendid American Models 
are: Spirit of St. Louis, Fairchild, 
and Fokker, at $5, and the Bremen 
at $7.50. Every plane tested at 
the factory and guaranteed to fly 
and land like a regular plane, 
Order now and let the fun begin! 
Glider Given With Catalog 


10c. 


AMERICAN MODEL AIRCRAFT CO. 
DEPT. 2.0. Box 1492 NEWHAVEN, CONN. 


outta a, 
ate 


An engineering firm of loo 
standing has been requested te 
arrange’ contacts between 
holders of patented products 
tnd manufacturers seking ad- 
‘itional lines to manufacture. 
foretich spied fer patent as 
poke ete 
Sirmader ane terente wits 
eons state Siac 
in aaa 


Address 
P. O. Box 486, New York City 


© This wat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 
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Artistic Hinges 
(Continue ro zoe 72 


the piece were actually forged down from a 
ther pice, 

Large work should be placed between the 
jaws for fling down the cut edges, but 
between’ the jaws and the work should be 
plac ome thick caroard cope or even 
tin to prevent the jaws from marring : 
Do not forget thai common chalk rubbed on = 
file will prevent copper sticking in the teeth 

toa lage extent 
| "Small work and the cut-out spaces in the 
| interior of large work may sometimes be fled 
| to advantage by placing the metal flat on the 
bench pin where swing is done and then Sling 
| iC'Witt’an upeand-down motion. Coarse and 
fine emery cloth may be torn into arrow 
ti, while the work is held in the vise 

jaws, pulled back 


id Yorth, 
Tn making «ki (Pg: 8 form the 


plate 
keyhole by Brst dailing ‘9 take the 


ease 


two smaller holes at 
the bottom of what 
Gold chisel and apecial 
‘nel for curved cata. 


z 


is'to be the alot be 
lov, ‘Then wre’ the 
ald chisel tocut out 
the metal between 
the ‘holes, "Hoes 
are of course, drilled 
{te olin seers of etc in 
Tough edges up veally, tng Your 
tovmlats So's pull, td thes chetier or 
round alge” (OF Sou, You tay sa 
‘ont uch small pieces as key plates and mall 
Hinges, but for large work the. cold. chisel 
‘pcr atv Sawing wil be ee 

od ina following article) 

Sometimes, to aveid making « hinge joint, 
an iniaton ‘hinge in ade By eating ut 
teparate arm ot rep, 0 iat it ma 
screwed et to common Batt hinge of bras 
Gf Hock and appear aa part of it. Ove such is 
own in Fig'3. The’ butt hinge wed with 


fig. 4 
errr 


iy 


Hinge strap, complete hinge, pattern for cat- 
ting the hinge ls, and handle and hey plate, 


ha wey: eerie ond etd 
tn eal, setae ond kt te 
oes ae meee ew, 
Seeds echemieg eer are ot 
Bp i pd eee ee) 
alo eae bap mas 
eg 
beret inet epee, Teens ose 
Berrys mite: ceteie a 
Ca gdp lo pels 
ome eees sree 
ehh doe ol 
pel iionel i eta ol 


stpae 
te 


ang 
ho 


have served. Pigs. 4 and 6, is 
‘bent around the pin 


inst the butt plate, 


again 
(Continued om page 129) 
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Built in the sme plant where $0,000 
‘ghar tine South ied Pyecaon Laihes 


Ferd, 
‘owe iter Stel Compan 
|  gther large industries in the United 
| States sd'78 Foreign Countries 


‘A seal dor . ‘br 
pb Sia SRE yen eae 
BEEN ip lety eos 
abi of hn pares 


| 16" x8 New Mode South Bend Quick Change 
sack Geared Serew Cutting Lathe = 5 BOAO 


Other Popular Selling Sizes 


‘The Price of Popular Sling Sines with Countersaft 


4 Junior ack Gra 
ve Cutting Bench Lathe 


| Steet Laine Shipping Wet. Chunar Coane boar 

9x3" 490 Tbs. $235.00 $270.00 
| x4 725 be ‘300.00 "335,00, 
1B"x5' 110 Ibs, 352.00 402.00 
ie" x6 1550 Ibs. 430,00 490.00 
16"x8 2085 Ibs. 510.00 $70.00 

‘Aise Made in Silent Chain Motor Drive 

Used By America’s Largest 

Industrial Plants 


‘The best proof of the quality and accuracy of South 
in production, toot 


Free—Write for No. 89-A Catalog 
describing 96 sizes and types of New Model 


South Bend Lathes. Check off in the squares, 
of coupon below, indicating Lathes in 
which you are interested. 


New York City. 
TES Contre Street 


in si 


——~ ‘Brake Drum Lathe 
Handle all Brake Drum work with- 
Not Eaibes Wheels to 32% dia. 9475 
No: Lathe: Wheels to 36% dia. 660, 
No.5 Lathe, Wheels to 42" dia. 2400 


0h de an Na a a ia met ae aang: ie 
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A $100.00 SHIP. 
MODEL for $4.98 


You Gan Put a Beautiful 
Ship Model Together ina Few 
Hours of Pl Time 


Artistic Hinges 


MAYFLOWER 
‘SULE 25" High; 10° Wide: 26° Long 


ET the World's Largest 
Builders of Ship Models 
supply you with all’ the 

necessary parts cut to fit and 

ready to put together for the 
models, Mayilower, Santa 

Maria, or LaPinta. You need 

not know anything about. ship 

building to assemble one of these 
models. If you have never seen 

a ship model you can put. one 

of these models together in a 

few hours by following our 

diagram and instruction sheets 
which explain and show you 
exactly what to do with each 
part. All you need is a small 
tack hammer to tap the parts 
in place. ‘The parts are num- 
ered on the diagram, making it 
impossible for you to go wrong. 

These models when completed 

are exact in every detail of the 

famous old ships i nt, 
pore eget (er perp 
distinctive touch to your home. 

We alsohave parts for the model 

of the Constitution at $6.98; all 

other models listed at $4.98 each. 

Write for our beautiful illus- 
trated booklet containing photos 
and information on. all of our 
models, 


MINIATURE SHIP MODELS, Ine. 


‘Steps in bending and forming hinge joints and 
making handles, ad’ special hinge tool, 


A om the strap of the hinge. These lugs are 
actually held down by the screws which Secure 
the hinge to the woodwork, 

‘When the hinge ix cut out, the hinge of the 
strap should be like Fig. and the butt is 
tnnde like Fig. 6 i itis to be mounted at right 
tangles to the hinge strap. ‘Frequently hinges 
fare made where the ute plate ito. be set 
fat, showing the whole shape of it. In this 
‘ce the butt end fs made larger and. of dee 
‘Sam to match the rest of the hinge. The butt 
ten of the hinge shown in the lower left-hand 
istration on Page i ely made be et 
int the woodwork at right angles to the hinges 
That has been” photographed flat in order to 
ilastrate the castruction, 

gure D shows how each hag is beat over at 
right angles. You will have to determine the 
Position of the bend for yourself: the thickness 
Ur the pin aod the thickness of the metal used 
will govern the position of it on the I 

“Thea vm are mae No 80 

copper. A flat pce ‘Jong as the 
ite jaws are wie, and wide enough to form a 
{splaced between the jaws of the vise and 
imered down to Bt. Another piece of cop- 
perof the same see is then placed in the vise 
Pethe frst false jaw remainnng in place—and 
‘shammered down” All sharp edigea on both 
Pieces should ‘be well ‘rounded over. You 
Will find many uses Tor these jaws, as they 
Prevent the rough scoring’ of heise jae 

ahcct 


Have Days of Real Fun 
sagan the Wenders of Chemistry 


January. 1929 
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Artistic Hinges 


rivet over the ends, riveting each a little at a 
time. ‘Test, the hinge joint as you rivet the 
pin, to see that it turns freely and that you do 
bot bow the barrel out of line. 

If you have had some experience in metal 
working and wish to make a regular hi 
joint, you may proceed as described, but t 
‘excess metal of the lugs may be sawn off with 
fa hack saw anil the joint completed between 
the vise jaws as in Fig. 12. This takes some 
nice planning as to how much metal to leave: 
itis dificult to make a neat job. -A hinge joint 
Of this kind, if made of soft copper ot brass, is 


usually silver soldered for strength on lange 
hinges. Silver soldering wil be deseribed later 
‘on in this series. 


1 The fg or bugs to fort 
thea the ge te ft bent at 

tangle; then the hinge i placed om the 
Teter Save sod the font Lommered ints 


Shape. The joint made in the hinge shown in 
the central illustration at the bottom of pay 
470 was made in this way, Duty frankly, Sts 
{alial operation. 

Frequently auall hinges for boxes and the 


Tike are made by soldering lengths of tubing 
to the two dat parts of the hinge and saving 
fand ‘filing out alternate sections to 

hinge joint. Such work ix usually 
dered for strength, 


‘When the handle, Fig. 7, ix eut out and filed 
le 


up, the flat metal may’ be bent into 
i the two ends, a 


ly 
formed into shape. 


ATTRACTIVE Gish was obtained on 
the hinge, bundle, and Key” plate shown 
nply by hesting the metal with « blowtorch 
to n rayish brown, then rubbing away” parts 
of the nish with a rag charged wit dry 
DDumice powder, after which the work was lac. 
fruered with clear lacquer, ‘The ‘colored 
iMequers" wed for tome decoration. maybe 
teed to finish metal but thinner should be n= 
fc to make them lets dense in color, 20 that 
trhen they are brushed on the work, the pig- 
Inet wl wen the hl pce Been 
teommnon house paint, particularly green, may 
teuppled to copper or brass partacl being 
wiped aoeay witha sat rag While wet. 

for ‘ras and steel work, brass or steel 


sulph 
‘quently pickled. ‘The steel screws should be 
right and clean. Brass serews may be given a 
light coat of copper by tying iron wire around 
the and placing them in the pickle 

‘Steel screws s0 treated should be washed in 
clear water, dried, and then lacquered ima- 
Iediately to prevent the steel rusting through 
the copper. Steel or brass screws so plated 
may: not be colored. with liver of sulphur, as 
this wil eat off the thin coating: if they are to 
be colored to match # dark copper, it is best 
to touch them up with a dark colored ol paint. 


‘The next article—on sawi sched- 
uled for early publication. ‘come 
jete, the series, which began in the 
jovember, 1927, issue, will constitute 
a complete course in art metal work. 


PUT THISW®*SS°° HOME, 
FREE ForIO Days-No Deposit: 


A New and Improved Workshop 
Here is a workshop built to a standard of perfection—accurate in 
opezation—most durable in construction—easy to operate. It is 
absolutely dependable and will withstand severe constant service. 
‘Try it for ten days at our expense and you will be convinced of 


issues": Suitable for Carpenters, Home 
Workers, Pattern Makers, etc. 


tak Mecuastc Workshop, for 

‘models, Manual Art Schools use it for instruc. 

‘ion. Home workers use it for pleasure and 

profit. Carpenters use it for making repair 

arts, spindles, chair legs, cabinets. It in 

‘ideal for making all Kinds of furniture. 

The Lowest Price for Such 
‘Complete Worksh 

MAC, Tae torts Mernavic, egresents the 


Ta 


TURNS,RIPS, 
‘CROSSCUTS, DRILLS, 
SURFACES, POLISHES, 
GRINDS, CUTS SCROLLS. 


A PUREE HOR, 


LB HY 
AYEARTO PAY! 


low an $5.40 per month--vthin 


MENT NUMBER 70 


mash of sages, You wee se you ps en days Sree 
Tt you decide ig beep AfAC--aeet stmall dapont = eee 

totaend it beck There Mil bs eo oblignlon ox Sour part. 
‘owe era | MIDLAND APPLIANCE CORPORATION, 


219 M, Michigan Ave, Dept $20, 
Ghicage, ti 


your unum Ne pont Fat fer. 
‘no tlle about Your low peieanand 
fan 


ditiome Sra 
‘remit ta accordance with our teraae 


ae 
Coupon Now Si esate tes ete 
pom Now fra aia te, ata 
fen oviane oat Bee eS 
"Dealers; Write for Particulars 


APRNNEgan are Cog 


Midland 
Dept. 520, 


A definite program for getting ahead financially will be found on. 


age four of this issue 


Elite Diamond] 


SEND IT BACK? 


a 
Heda 


i 
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How to Turn Large Columns 


By GEORGE H. WHITEAKER 


Siete eos Bectonginestttoe ec ‘sueacting ertece pos ot rants 
vse in the a a ing or lane just to} 
‘ave glued up in six or remove the highlights ety the planing 

fight pieces. Many amateurs do not Have the plane very sharp, set it 
have the patience just deep enough to touch the work, and | 
‘or equipment to ‘stop as soon as the surface is smooth. 
make. the neces Cut a groove 34 in. square down the 
middle and one 3¢ in. from each edge of 


_ATTER the el ast for forty cit 
betiowetsce, Bet iaconett 
ith a pce of nd the een 
‘cach end, check the focation with a com 
pass, and drill a small hole in each, Seat 
eed. Bech a pion val cerson 9 toe 
| Such a piece wil develop a tre: 
mendous centrifugal force if turned fast 
fand may blow ups 
‘There ix aml, opertnity for the 
sxpremion of individuality in the design 
of the top and base for this piece. Tin any 


Model Airplane 
the IDEAL way! 


4 
i 


very small angle 
to the turned 


when turned, but they can be strength- 
cened by including a core of ‘and 
lighter lumber. ‘This is best done by 
gluing in two pine boards as shown in 
the drawing below. A column made in 
this wag proves to, be stronger than, a 
xagon column, it is a great deal easier 
to make, and the joints will be invisible 
if the work is wel done a 
tis wise to select quarter-sawed or 
sglaggrain boards for this job, especially 
iCall used Plat grain material very 
Niely to splinter while being turned, 


lane the edges of two pieces of pi 
Bee TREE, exactly #34 by 90 in. "The dimensions 
oe tmust be exact and the edges straight and 

AL Tone te fauare. Do not plane the sides yet. 


ole Pieces A are cut from hardwood to the 
i same length. Leave them a little oversize, 


‘Thisjoint most case, each end must begin with a collar 
be st-ong, but ‘The one at the bottom is best made vo 
dowels are n= “a ae ' 
ing up the top, glue a piece o 
Tetween the ‘colle and th pest 
Mount the piece on a large face- 
‘and turn. out the desired design, 
the calla to a depth of in. and 
ravaly to the end of the. column 
Spulylcatyof tals epert ty iting the pape Fasten 
ly plenty of iting the paper. 
clamps, but do not pull any of them tight the collar tothe column with serews and 
‘enough to warp the boards. Lastly, be glue: then attach the rest of the top, using 
‘sre the job is square. 
Tet the glue et for twenty-fourhours. “The base may be made in the same wat 
‘Thensinooth the pine sides. Pay extra at: or band sawed to the design illustrated. 
tention to the oak econ: Begin the finishing process by sanding 
that will show your workmanship. Tt in until all rings are removed: 
good idea to have the middles a hair's Stain, file shellac, and varnish as uoual, 


Bowite method of eine 
‘Sp's cslome for turning 
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Hints on Applying 
Corner Braces 


By Davin Westen 


ANY. products of heme induatey 
Miwsil'ne cope oot moe 
swurthy of ther male pede if a few 
corner braces were fitted at strategic 
Feit in anton. he ema 
Ing ilustration, which shows «few pes 
of Be os oe eee Regictnpend 
very large hardware store, should sug: 
gest their value to the home worker, and 
the obvious ease with which they may be 
Jestllad show ecretngy tet wo 

Brace A is deniguod erpooally fr bikd- 
ing tables, stools, piano benches, and the 
like. Dowels are used in the joints be- 
freee sale il age merely ary 
them in place whil ‘ing assembled, 
Slots are cut as at #, and the back of the | NO EXTRA CHARGES 
i 

vous Brest ay be dey tabla, 
oli inert | Busy At Wholesale! 

(OU can get ll materials irc rom mill nd make dig avi 

Yop urlngt Ovrom nat ct wae 
pa famber saves you 10% labor, Not 
Seis, sobsinetals permanent” bones Gunrastend Seve 


delivered to your station freight paid. “Most remarkable money= 
‘saving prices ever offered. 


Believe 1 saved 
of Nebraska » 
fn his home. 


FREE HANDSOME BIG BOOK OF 
HOMES—FULL COLOR—WRITE. 


ep Bay Bier, atten. 


OS, em, YoU Nook ot erty 


LIBERTY HOMES { “*""" 
Lela Manufacturing Ca 
popes Bape ck E cys 


BUILD... PORTABLE SANG 4 


Standard types of commer braces, and sept 


be placed out of sight under the top of 
tides ices Band @ il ee a Tri-Motored (MOTOR DRIVEN, 
cn and epiuaris wie they ante | Model Airplane|K © $48 
ttetively placed, for Uy are designe to ony 


EE aa oan aie 
maple, and is. suitable for reinfo 
Pee Tt may Wwe it wil 
es eae 

At J is shown a st t Tigid brace; 
PEE man epee Peer 
each table rail where it joins the will: 
dpe tenet 
where a large iron could not be used but 
where strength is sired. 
died neue ea peck noes ines winks 
ee ae 
itor gap rok nierstiriths |" MECCANO COMPANY, Toc. 
ai Biel ese Rees | nt Be en 


corners, usually (Continued on pore 125) | DTS OFFER WORTH 10* 
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What will you 


be doing one year 
from today? 


‘Three hundred and sixty-five days from 
now—what? 


‘Will you still be struggling along in 
the same old job at the same 


then cold the next—delaying, waiting, 
fiddling away the precious hours that 
‘will never come again? 


Don't do it, man—don’t do it. 


the rut all his life, when with just 

little effort he could bring large success 

within his grasp. 

Make up your mind today that you're 
ing to train yourself to do some one 

jing well. Choose the work you li 

beat in the list 


a 
BE an 


POPULAR CHEMISTRY 


[A Monthly Chemleat Magasin 
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Mounting a Map on a Desk 
for Ready Reference 


mounted on cloth and placed on a curtain 
roller, which was attached to blocks 
clamped to the back edge of the desk. 
When needed for refe >, the is 
pulled across the top of the desk without 
disturbing any papers and books that 
may be already in use.—V. Hasawonn. 


Steam Heater for Mash 
Ste AMED es 


mash aids. in 
obtaining 


eel 


S> 
ie 


Asimplahedter Yor 
the rm wy be 


ight 
ly larger than the 
bottom of the pail. ware 


In the disk are 
punched a number 
of holes for steam. 
An inch or 30 of water is placed in the pail 
and the disk fitted above it. ‘The upper 
part of the pail is filled with mash. ‘The 
ter is then placed on a stove and the 
water brought to a boil.—E. R. Sura. 


Pail converted into 
poultry maa heater, 


Applying Corner Braces 


(Continsed from page 125) 


being sunk flush with the surface, while I 
| is placed with due regard for both strength 
‘and appearance. 

‘comer iron Mf is a common type, 
which may be sprung to fit various angles. 
Often it is simply laid on the wood and 
the screws driven home, but it is better to 
sink it uch withthe wond. Be sure the 
‘edges of the iron are filed square if they 
are rounding, otherwise they will not fit 
well. Lay the iron in position as shown by 
the dotted line at N and mark both ides 
of the corner deeply and accurately with a 
| sharp knife point. Set back from ends 0 
| the thickness of the iron as at P: mark the 
| ends as at Q, and cut the slot with a chisel 
| asat R. Place the iron in the slot as at S 
and drive the screws. If the slot is too 
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Rae eee 
| eo 


pent Lig tort: Sree 


Sas 
rae sons eins 
Enis teres Ge 
ee came te 
F PLE and $100 a Week 
et meorel omnes ee ee 
ee eres 
woney making offer, oliesdiens 
WHIRLWIND MFG. co. 
Terma ste tins, 
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Fighting Skipper of Air 


‘often our language proved a bit too much for 
him and be slipped back into his native tongue. 

“Well, you know,” he begun, “that the 
weather over the Atlantic in the last few weeks 
hhad been very bad. $0 I had to make a special 
Kind of trip. T could not go right out straight 
across the Atlantic, and yet I'felt T must go, 
‘once our ship was completed. 

Hee took a couple of pulls at his cigar and 
went on! 

“"T was bold, T was bold enough to say that 
the weather would not keep me from starting 
‘out as soon as the ship was finished. ‘That put 
me in the position of either being a liar or 
‘aking the trans-Atlantic voyage. we 
id. But because of the weather over the 
‘ocean, we had to go by. 
altar, and that added 1,200 statute mi 
to the journey! From Gibraltar by the way we 
came, hear the Azores, it was little more than 


WANTED to ko 

dent that tre the fabric fom the lower side 
‘ofthe port in, inthe repair of which four 
Ire the re ed yD. lene wn 
{wenty-four-yearl son, Knut, covered them 

swith glory, Itwasevident that the Com 

‘morlore did hot deem this ocurrence worthy 
‘uch mention 

‘he soem De, Reker calla “a aq 
and to the mishap which brought a menage to 
the United States Navy to atand. by with 
ese ships he referred as "a ile accident 

Well hema, "we were struck by wind an 
wwe went along mmoothiy at xeventy-fve 


‘increase tn the wind 


al plane, 
fd in doing ths he put. a men sea os 
‘Stabilize and thu burst the fare 

The stl eaught in the wind. Tt was ripped 
away for something like = hundred square 
$a Oe cure iad to he pia at vce 
‘tuo ofthe covering woul go 

Tt wns little acalent,” Dr. Eekener eon 
tinue! Te never happened before in the 
History of Zeppeline and i can never happen 
sen Satay, newer amend 
i happened at tight o'clock in the morning 
td the trouble was xed at one o coe in the 
fternoon. In thove five hours we stood al- 
‘ost entirely tilAnd even aftr the repairs 
find been made we coud only proceed at ball 
speed 


EI interrupted. 
seal shout the Sopair jb Want 
eo the Hgers who went up to fx 


“The Commodore's face glowed with unis. 
Al 


takable parental pride and ple 
Feit, then,” he smiled: “allright 

Tht this was a rather personal mater 
thé English words refuecd to come easly. Be 
hye told te in the most polished German how 
ont and’ the there others had epaired the 
da 

‘Ar he talked, 1 saw am intensely dramatic 
pictur of our sone fellows ranting up the 
Eatowal into the tal lip, scampering 
Up the girders of the frame that raeets the fn 
At that point, and then, one hy one, armed 
‘vith shears and Knives, mere primes income 

son with the monster whose wound they 

Rrtout ts bind up, climbing out over the cea 
‘on the spars that makeup the frame ofthe a, 
‘lar out thirty fet along the duralumin bears, 
with nothing between them andthe 
‘oor amept Atlante but 1,0 feet of sir! 

‘Cinging desperately to their perilous perch, 
beaten by storm and rain, toned up or down 
fifty ce a hundred. (Cote ex page 150 
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Common “Old Age" Sym Symptoms 
Mate! men hao th ton wb ematnne] 1 ioe lag 


i eto mia: "Aree 


MAL CO. 

ieee Oe 

Wi aan ve Wet the Rein ene 

ne ae ae] | 

ince ictal, Bain 
Seinen 


65% Are Said to Have This 
Gland Disorder 


robe row rachel mm 


Seca eects 


Program for getting ahead financially will be found on 
age four of this Issue 


Watch Your Step! 


Don't use 


rc) . high efficienc 
{ fH tubes (222- 
(fy) 322. types) 

BL unless you 
femagsg have made 

i) proper pro- 

| vision for 

| complete 


shielding. 
Even the connector cap and 
fourth-clement lead, must 
be grounded. Carter Tube 
shields do the whole jceb 
thoroughly. 
Your Dealer or Jobber stocks 
them. 


| 
CARTER RADIO CO. i|t. 


A defini 


toTrya 
PAN-AMERICAN 


ar ea ian you 
Petar Te 
RAS 


Send No 
Money! 


sa PNA EER et 
ihe PAN-AMERICAN Trumpet, 
‘you will have the spportunity t0 tr), PREET 
PAX: AMERICANS 
Shetie Supervisors 

Tactory Guarantor W 


4, 


0 & Racine Ave, 
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Fighting Skipper of Air 


Cont 15 


fect and climbing back and forth as the tail 
swung on the Sekle wings 
the fickle 


the stern ofthe ship was bei 
the deluge of rain, and so he also 
must mave to try to maneuver out of the 
all 


{trol room five hours later to report that the 
trpairs had Tene, only he and Heaven 


"ire th pang Sight?” Task 
Fckener. oe 


‘To tell you the truth,” was his reply, 
this time aya in English, “Twas 90 busy on 
Ue bridge that T hadn't time to go into the 


Pproereeabi to dot ow the pasengers 
am 


id vo a8 om an we were under wy once 
found enc an esd en 
teat of ou trip.” Then we got out & 

Aa Wtde toast sl we 


Bat 
Ihappeaed right after the fn had been fed was 
five me late Uy oe ofthe passengers: 


You moni tm “eee 
a brs eee 
function Nr cig ete rlnrtchs pos) 
Povey tore Cir 
Seen ese eee 
Se tear eonaess 
stabilizer was all right again, Dr. Eckener left 
ete pr 
Serta 
Singing sway at the top of his voice, and be 
eu cenwes e 
acm 
Soa Aree ati 
Sly 
a rats 
Eiearcdiria ent 
Eee = 
Scan 


cone of the bystanders for 


> ANNOUNCI 


GET A HOBBY 


MAKE MODELS 
‘Start a Home Workshop 
see eke BE tee 


ak, 


eeenns Toroetiven 
teal 
mre dosed 


iii You Carbo ee cha, 
“adhe! Sok, tempering eiing, 


Dattermfiaking ke 
mere at wodel aber oud 
*!Modt Maing’ doweribew 


i Dtrastone 
‘Fre 
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The Vest Pocket 
Bookkeeper 


A simple and concise method of 

tical bookkeeping, with short cuts 
in figures and complete instructions for 
the correct keeping of books of accounts. 
A working model adapted to the novice 
‘and business man is included, 


160 pp. Price $1.00, postpaid. 


The Vest Pocket 
Lawyer 


A complete lave course—cle 
in. understandable Eo i 
guide—a manual of relerence for the 
‘Bess man-~the lave atudent™the just 
the peace—the notary publie—the fa 
the clergyman—the merchant—the banker 
the doctor, 

360 pp. 


The Real Estate 
Educator 


A most comprehensive yet concise 
prramaement, of sift sour 
ing, selling, leasingand sub-letting 
of Real Estate, contracting, for erece 
‘ion or repairs, mortgaging, transfer- 
ring, insuring, etc. 
256 pp. Price $2.00, postpaid. 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave, New York, N.Y. 


Price $1.50, postpaid 
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Fighting Skipper of Air 
(Continued fom pag 186) 

He police the esaliahment of «regular 
airship orvioe betwen the United 
Germany in three or four year, with w 
Teaving from eo 


forty-five and fifty hours 
But to make such a service pombe, he wid, 
tl of $11,000,000 wil have to be rained 

‘the building of four Zeppeline—two in tis 
County ant German the oe 
fruction of two hangars, each lange enough to 
harbor two of the tant ships at ane time: OF 
the required sim of #1400000, the buling 
of the dirgibles would take 8,000,000, and the 
Talanice of $6,000,000 would be necessary t0 


ie tele, 
“lon be aghty larger thane, Gi 
Zeppelin, but it wll be more swift Tt 
develop an average spec of 

Sve a our, preferably 
will ‘cary “bute passengers andl be 
‘hie se for carrying mailand merchandive. 
Dr Hekener also admitted that the tip had 
‘hat stronger fabric must be used 

alsing Sano te al 


"The. Commodor regarding the 
creation ofa regular Zeppelin serves though 
in Tine with 

siastic views he expresed a litle more 

than a year is last previous 
visit to the United States. At that time he 
came and went by steamer and remained in 


this country only’ a short while to complete 
some bi 


ble trip around 
the world in twelve days—a dream that may 
well have caused the late Monsieur Jules Verne 


Although his short sojourn in the United 
Staton in 1027 was hte known publicly, Dr 
Ekener is by no means w stranger to America 
and Amen 
‘When. in October 1924, the time came for 
the delivery fight of the’ ZI, now the Los 
to the ‘United. States, “Commodore 
it ook the controls and acted 
a commander ofthe ip othe worn from 
the hangar at Friisichzbafen to the 
hangar St Lakehurst." This was the longeat 
top trip-ever made by areal up to Sat 
time. 


PON his arrival here, the Commodore won 
instant popularit 
is native land, he fou 


tatlorsip to the Usted 

Braiden, the German Repub 

pa 

igh distinctions. 
yes” he id, “ie bound wp in the 

cof srs, 1am not a diplomat nor 

litican* 

i And he was right. At least, the last twenty- 

eight, yeurt of the Commodore's remarial 


But he 
ly. though steadfastly declined these 


teareer have been devoted to the development 
the dirigible as a means of safe and swift 
transportation. 
Tt was in 1000 that the meeting took place 


{hat proved the turning 
lite. (On the shores of 
the Swit-Ger 

‘ded to settle 
Subjects related to eecnomies 
tnt the Commons Beane 
‘quainted with Count Ferdinand von Zeppelin, 
ventor of the dis (Contin onze 188 


int in Dr. Eckener's 
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Still Greater Bargains in Boice Machines 


eiee- Crane, the world's largent builders of ge bench machines, now fer you the very grentent bareaine 
ig thee Wegeny capeionr Filton Siting nee Grae Markee tga and capacity 

Serushops compietely metered a feidual machine Prat: 
to change Astonlehingy Tow priced at $48, 70 and sP. 


Cade 


4° Handi Jointer 


Tye 20h, round and Ta 


Ex. ‘Ser $25 


Dept. P-S.1-E 


A definite program for getting ahead financially will be found 
on page four of this issue. 


An Entirely 
NEW 


Saxophone 
The MezzoSoprano in F 


oe 


Drinate ton and macbne sop. 


Make It FREE TRIAL; 


Yourselt/ Py 


.&-CONN, 
eS. SO 


listramet) 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12, 


How Many Lives hasa 


TELEVISION) 


TUBE? 


‘The name Raytheon on any 
{ype of tube assures a service. 
life so long that it is often 
‘equivalent to the lives of two 
or three ordinary tubes. 
‘The principles of sturdiness 
and strength developed in the 
production of Raytheon sound- 
Feception tubes have been ap 
i ‘manufacture of 
faytheon television tubes. 
‘The Raytheon Kino-Lamp is 
the long-life television reek 
ing tube—adapted t 
‘tems, and made in numerous 
types. 


RAYTHEON MFG- CO- 
CAMBRIDGE - MASS- 
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Fighting Skipper of Air 


‘ost became of great valve to Count Zope 
of airship 
‘due to his efforts 
FLNC,ECKENER ra bora in Peasburg, 
in Schleswig-Holtein. As a boy, 
ch bi ire 
the choppy waters ofthe Baltic Sex. Even as 
igh school age he enjoyed some faune 


for his ‘and resourcefulness as a sailor 
and bis aki as a ‘For this 
youth, in some unknown Thad de 


Bekener parents had determined that Hugo 
should become a man of seience—a Herr Pro- 
femor!—and to college he was sent. Here he 
specialized in economics, in which subject he 
took his doctorate with honors, a circumstance 


he was made director 

During the two years just previous to the 
World War, Delag ships carried some 33,000 
passengers and many tons of freight and ex- 
press without a single accident. 


‘OUNT ZEPPELIN did in 1917 and was 
en nya tay nthe speig of 150, 
then Dr. Eekener was made psd 
Tiling head of the Zeppelin organisation 
‘Daring the war, the Friedrichshafen plant 
had ben built up toa capacity of oe dike 
every two weeks? ‘The technical problema sur 
mounted at that time by Dr. Eekener, who 


Trouphout the ported tas Count Zappers 
Heathen! man, were the sears compton bet 
loo cl the eating ; 


Ep tut ais co famous ight of the 
ZR-3 that the fate of the plant was finally de- 
fied. “Prance insisted that it be destroyed. 


But the Inst few years of phenomenal sir- 
craft development gave Dr. Eckener new hope 
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Short -Wave 
RADIO FANS 


A yynie 


‘The Hammartund Short-Waye 
Manual willsave you many costly 
errors. 

Chock-full of practical data every 
Shore-wave fan and experim 

will welcome, ad 


Send 186 for mailing expense 


eaten for 
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Half a Billion New Stars! 


(Continued, 2 


Of thet Alec, the “Winking Demon Sar 
‘whove secret was solved only recently. Exactly 
fn the minute, every two days, twenty hours 
‘and forty-nine minutes, it suddenly begins to 
{ade away, until in the course of three or four 
hhours it loses four fifths of its light. A few 

inutes later it begins to brighten and, after 
Cline or four hours more, regains its former 
bnillianey.. The puzale was solved when a Ger- 
‘man astronomer showed that what seemed to 


Ont other day the i po Lmmyeh 
pcr an en 
bl ered or eee pe pee 
ind vores sr Po et 
int of light, labeled ne 
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THE AMAZING NEW 5000 HOUR 
ELKON RECTIFIER 
FOR “B* = 


29 


ONLY 200,000 
AVAILABLE 
THIS SEASON 


UST as the Elkon dry, low-voltage rectifier revolu- 

tionized the design of chargersand “A” Eliminators, 
the new Elkon “B” type Rectifier will revolutionize 
the design of “B" Eliminators. 

‘The Elkon EBI Rectifier plugs into any Eliminator 
using the former standard “B" rectifier tube. Simply 
take out the fragile 1,000 hour tube—plug in the husky 
Elkon EBH and the change is made, No changes in 
wiring—no adjustments. 

It is sturdy, solid, dry—has none of the frailties of a 
tube—not affected by accidental overloads or line 
surges. It is self healing. The power is smoother, 
quieter. 

From the orders already received from dealers and 
Jobbers in all parts of the country, we know that we 
‘will be tremendously oversold this season —only 200,000 
of these revolutionary rectifiers will be available. 

‘The elaborate manufacturing, testing and aging 
equipment necessary to produce the Elkon EBH 
Rectifier precludes any greater production the 
first year. 

Look for the Red and Yellow display carton on your 
dealer's shelves: The new ERH is packed in a metal ern. 


Buy one from your dealer today! Plug it into your 


Head sal ee reese 


(soning he Ee Hele 
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1230 


Write for 
this Book 


HAMMARLUND 
ROBERTS 
CUSTONBUILT 


80-Page Manual 
Tells How to Build 
4 NEW 
HI-Q RECEIVERS 
AND SAVE MONEY! 


HIS ia the biggest and most com 
plete Construction Manual ever 
publiahed by Hammarlund-Rober 

80 pages of vext, photos and diagrams on 

how to build the New HQ Receivers 

Gunior Hi-Q 29 at $54.85; Junior A.C. 

Hi. 20 nt $103.95; Master Hi-Q 20 at 

909.50; and the Master A.C. HI-Q 29 at 

{$151.80). Each of theae new receivers is 

diatinet advance over any Hi-Q Receiver 

of the past 4 yenr»—each is s completely 
shiclded "coast-to-coast" ingtrument— 
cach ia a marvel in selectivity and sensi- 
tivity—each has even finer tone than 
any of the famous Hi-Q instruments of 
the past. And each ean be built, by fol- 
lowing the simple directions in the Hi-Q 

Manual, at SAVINGS of $50 to $100 over 

‘any ready-made receiver of anything Kl 

similar efficieney. 

‘Thia New Manual also covers power ampliien- 

tion countrueton, short wave tdaptory natal 

lation, high eifcleney battery and tube com- 
inations, antennas, house wiring ands wealth 
‘other practical information| 
‘Sows you how to bul fne radio or yourell 
AT" SAVING and how to bald for others 
‘AT A PROFIT 


Send 25 cents for your eopy before Brat 


scien Mabon 
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Half a Billion New Stars! 

(Continwed from pase 129) 

is revealed by a nine-foot map of the world. 

When Mars comes under its observation, 

according to Dr. H. N. Russell, Princeton 

astronomer, the surface of that planet will be 

cen so clearly that we can tell if the weather 

spot is warmer or colder than it 


other features of the planet may be examined 
in great detail. Its entirely possible that the 
new telescope may at last give conclusive proof 
concerning the fascinating posabiity of buroan 
lion other planets. For the detail with which 
& planct is seen depends upon 

Tight gathered by a telescope, and the 200inch 
reflector will have a light-gathering power more 
than 300,000 times that of the human 


oan interested. in astronomy, has donated a 
Eri milion dellars to build this rst of Amer 
ican ™ planetariums.” 
‘A buge dome, ninety feet in diameter, forms 
‘a heavenly vault upon which the celestial 
Grama is enacted. The audience, entering the 
theater sts in a circle about a eurious-looking 
‘object in the center of the room, consisting of 
‘stubby glass cylinder, with knobs at each end, 
The 


‘assumes the shade of a blue nocturnal sky. 
‘A. switch is thrown and ul electric 
Tights flash on behind the lenses, each of which 


HE evn, with its knobby 

the imac spon te omy 
on teat mesing areal 
the heavens, while & lecture tells of 
fomater of te Sener sac pelt 
at witha bm of ight ax be tak 
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Ship:Model Making 


Shp Model Making Vo. 1 
How to Make Worth-while 
Models of Decorative Ships 

A pnts ch lho a ly ern 


ey v's Pieturestae 
Felsen sud 'n Beautiful Spanih Treasure Galleon 


Ship Mode! Making—V. 
How to Make a Clipper Ship 
‘Apical bck whic tle how, to make a dl 


“American, Clipper ip Sever 
Seat""teonald McKay's mont bent 


‘Shp Model Making Vo 
How to Make a Model of the 
U.S. Frigate Constitution 


-Apractal book forthe novice or experienced craft 
tasn Large pints. Seale drawings of every parte 


By Carrain E. Anarrace McCann 


1 snd 1 give ult 
ited, These books 
‘ent gteriaie to 


sity ae art 
Ingeoalts. 


(looks like leather— 
lasts forever) with the 


for name of the magazine 
Popular —_ | amped in weit 
yu cover, inder 
Science will hold conte of 
the magazine, and new 

Monthly | the mseaziog and ne 
Price $200 | as easily as inserting 
Postage Prepaid | aletter inan envelope, 


Porutar Science Pustisninc Co. 
250 Fourth Avenue New York Ci 
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The Ultimate in Radio—the 
1929 A. C. VICTOREEN 


Tula marlon pew, Super C 
roped and. perfected tn the 
toreen Laboratory is by Tong odds the 
sectecaine col eaadire ec ctined 
by Vietoreen to the set builder and 
io fan. TE iterally, sls, with 


ay one ol hh 


Kite ft SanN"Ie ‘po "Teil bree yore 


ome te aan 
ou areimterested 


t 
toreen Power Babel. 


‘THE GEO. W. WALKER CO. 
‘Marehamdisers of Victoren Rasa Products 
HIS Chester Ave, Clevelant Olan 


Victoreen 


Quality Radio Parts 


PHASATROL 


A True Balancing De- 


Vice for Radio Frequency 
oH 


 decilatone br corp 
Eis he 


ELECTRAD| 
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Links in the Chain of Science 


ingenious device, costing only #20, i attached 
{o's wing ofthe plane and draws off the exhanat 
fc, ing thom to create a acatraceum ft 
‘hich al pole i practically deadened. The 
$lencer i constracted in auch manner that 
fared, whirling air is driven deep into. the 
fagioc and acte'as a cooler. The uae of his 
‘vice, ‘Carlen says, docs ot diminish the 
Dower of the motor; but tether Increases Uhe 
Serf reveutine per mite 
cing of the propeller i move ifi- 
cult. Conadersle asctss a rported in scret 
Sb in roe th setae etal ore 
lees instead ofthe ordinary tworbladed 
Wonden propellers ‘plane so So and 
8 ral ps ad pet 
noiseless fight. = 


TPIS question of ie in atracting more 
i or ttestion fom sat popes 
lation tends to congregate inten and towns 
‘ef tampasion pm map for 
ire lime detiraay  ae 


that Sia mae tong bet an 


‘cocktail or « cup of cule, while too much 
hoise long continued might send a person to 


tite of Peehnology, Lather A- Gam, of Cinco- 
‘nai, has just announced an automobile engine 
tat is reported to be virtually noiseless. His 
isa fourceycle engine with a single sleeve valve 
It has fewer working parts than any other 
similar engine. It is shown in a photograph oo 


page forty<iht, 
Tho asked “What's the good of 


science?" pectaiy soe bo great vale, ts 
imum ithe ta of ais metho 
Aluposing of the carbon dite generated a 
ihe ood during longperods tnder water 
‘hich being wndertaien by DA Brose 
HHowel anasto the ds Hops tacaty. 
Bat Us b's wort, which, f ton be de 
‘Covered; may be of tremendous bene to man 
fralthing frou bur lagen he cam of 
ng for an hour or longer. "Ta the came 

tiny othe warm-blooded anos, sapenson af 
‘reathing Yor that period woul ease death 
from the carton Gote which woul be stored 
{pin the blood beens ft could not be exhaled 

the ngs An understanding of the 
‘eal edjstnent which ment tae plac in 
the whales body to caable Ue anal to oe 
‘une ts ora poms may lead to the discovery 
some chemial meth of preservation 
iS barine and mie dnsters 


toalipptng so rapidly that to single bran can 
fractional part of 


‘The best that anyooe ean do, outside of his wn 
special eld of activity, i to glance at the 
“high spots” of science and invention, as they 
develop. And this is sufficient to demonstrate 
that the efforts of science are practical in. the 
‘extreme, and are constantly reaching wider 
[elds of usefulness and increasing the comfort 
sand happiness of all men, 


YOU won't want to miss a single in 
stallment of the thrilling story of 


‘episodes 
taining adventures, it is one of the 

test stories of its kind ever pub- 
ished. 


© This seat on an advertinement in POPULAR SCIENCE MONTHLY signifies the approval 
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Thousands ~ 
callCeCo the 
clearest toned 
longest life - 
tube on ‘the 


market 


---and it ought to 
be—here’s why 


iE finest materials skillfully 
employed by able craftsmen 
and the foremost laboratory ex- 
perts give CeCo mai jvan- 
ages over other tubes. 

‘They have not only a purer 
clearer, more pleasing tone, but a 
longer, more serviceable life. 

‘Try them! Sold everywhere. 


CeCo Mfg Co., Inc. Providence, RL. 
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4? 


—This $2,000,000 
Contract for a Tob andRaise 


F course you'd like to earn $50 or $75 or $100 a week—you'd like to do 
more interesting work—you'd like to get into a line that offers a 
future—but do you know how to go about getting these things? 

If you have been thinking of “taking a course” but have held back be- 
‘cause you were afraid you didn't have education enough to learn better-paid 
work—if you have hesitated to take the risk that it would actually land you 
in the better position and increase your salary—then here's the bert news you 
ever heard in your life! 

I ented tell you shone DRAFTING. and od eke ae you 
Sropdlests Sor sat cepecmnny sucergy eop ieee ek re 
Sow you that’s tae Drafung job i now caily within your teach, And f 5 
sane oc before you a ageing pan whieh we have wecked outwith Get this 
Rrerepesae di san ol ae tenn eneoey ot meee 

America, to prepare you at home, in spare-time, help you get the job 


Co. a eo ‘of a penny on "ING ! “No-, R is, h” P lan ! 


Opty one siher mae a z wish Thad the oom hereto tell you all about DRAFT 
aH iiitner: Thousands of men—not abit amartr than you, wth no more school ING—bow it has become the moet important branch 
or xperience—haveponeirompoorlpaidponiion as cletsmechanic every Kind of manufacturing and bulding construe: 


Beal Sing trade workers and laborers nto Draft 
selgenen met to S100 a weels with our help. Now with a job ad 2 rae waiting for tion work—how fascinating the workis—thetfine bunch 


if Wt ar s00n as you are ready for it, all it takes is the COURAGE to go 
Recppincch pee smew re realy ral le the COURAGE Se 


See: See pe a 

TS KMARREY: . with mal yhich ‘move of 

Drafting Lessons * near 

‘ . pe ea 
: Actually FREE ‘to Deal ee ancasegin: 


ana 
: é A te 
show you how interesting 


Direc Extension Work 


THE AMERICAN SCHOOL 


Dep 175 Deel Ar nd 58S, Cage, 
Pease send without cost or obligation, 3 Drafting 
oe son ‘he fends dope abot 


acta Seppe ak eae i 
Epsiing andyour sok tatnig and employment # 
: H 
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: For Inventors Inventions Wanted 
re pee aren ae iar poms see SS a, SS etc 
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Dont spoil the party!" 
.. someone called when | sat down at the piano 


a moment later they 
got the surprise 
of their lives! 


ig mbat thay wre tlhng about! 
Ped Athy they Kak play ote 
NM locking yack Uo 

at etl 


‘ou've hadt ia 
op. Teel ft e 


poate 
Eerie 


thing about music to 
is pleasant, rapid 


oryis pial. The 
“ amd mee ha ta 

‘Gage pete alting, oerve-tucl 

ust a orm 

a Ru ca 
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‘reer Comusiaatad, Oe 


Heep 
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Jearn 
$ S, 
END for our free catalog 
Road To Bigger Things.’ 
Learn how former Federal School 
graduates now earn big money. 
See the work and comments of 
famous artists like Clare Briggs, 
Norman Rockwell, Fontaine Fox, 
Neysa McMein and over fifty 
others. 

Opportunities in drawing have 
never been better. The Federal 
Course includes illustrating, car- 
tooning, lettering, window card 
illustrating, etc. 

If you like to draw, train your 
talent. We inclose a test chart | fropeiou, domant slo 
with our catalog. It finds out | gamiefviiegsk ier ior 


ia ck a 


your ability. Fill out (UR aetiie Sire Se ns 
es Sema peek, cae | urea eee, Cone Ey 


i EARS meant ea cares | Gunite gre (aie te ides te 


inten eta 


Typenriters and Supplies 


12148 Federal School Bidg., ‘ 
Minneapolis, Minn. 

Names ccveeeseesses 
Occupation 

Address. 


oo Age 
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Be 
Make it Easier 


HIS is a new, amazingly simple and 
tical way of learning to do clec- 

tied work, Ie is so sure of reslcs that we 
agree to give you the training and employ- 
ment service that will get you a better job and 
‘more money or you need not pay a cent! 
Think of ie! You take no chance. We not 
only train you, we help you get the job. How 
can we do i? By a new method 


of teaching which makes everythi 

hata alocictey eany to underatend 
Lear at Home in Spare Time 
‘We furnish you with the projector, so simple 


anyone can operate it, and thousands of feet 
of film. You see all types of electrical mach- 


cz inery in operation, animated dia- 


gaims which make’ the facts about 
celectricity as plain, easy to grasp and 
8 enjopale as looking at a movie in 
your favorite theater. It is live, fasci- 
nating instruction; no dry 
text-book seudy drudging. 


FRE 
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to Learn 


ELECTRICITY 


New Instruction Method 
FitsYou for Big Pay Quickly 


Here's what a practical electrical 
‘engineer says:" Iam amazed at how 
simply you explain the facts about elec- 
tricity. The points are so much easier to 
grasp than by the usual methods of instruc- 
tion that the scudent must make quicker, surer 
progress. Ionly wish I had had the advantage of 
your instruction methods. Irwould have made 
things so much easier!” Charles E. Fite, ME., 
E.E,, formerly associated with Sceinmetz. 


Film-Way Trained Men in Demand 


ux employment service helps you locate a bi 
pay job tn the branch of elec which certs 
ou most: Aviation Electricity, Radio, Switch 

‘Work, SabSation and Power Plast Oper [> 
ston, Avtomotive Elecrcity, Wing, Contac [i 
ag, Merchandising, etc. Her isan extract from 
1'Tecce written by an employer: 

“We will gladly co-operste with you, not 
aly ia employing any of your seademts when 
‘aciacies occa in ou organizations but aso 
By recommending that our employees take 
your course 


ELECTRIC MATERIAL Co., South Bend, Ind. 


OUR NEW BOO! ‘The Film 
‘Way to Bigger Pay in Electri 


ty” 


5 1fyou ac now, by ailing the coupon, we will end you absolutely 
fee and ease clipe yo ey Book dxcbng the woo 
Complete deals of tis facinating! new way toleath. Statnow> 
to move into the bigger pay class. Sending coupon is the first 
scp. Doi now, learn how fo get the things you wantin Life. 


You Use This Real 
DeVry Projector 
‘Anyone can operate cis standard school 
inodel DeVry projector (value $75) which 
iefumed every stdene OF We GAEOE a ass soen whens 
Hah connection, hcg hiss teas unt You 
ellie, dickcress mocion oe 


Shesienrbons — 


TAKE THE FILM WAY TO Bigger Pay 
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henceforth certain body colors, lines, 
‘and trimmings will have their vogue. 
‘More interesting to she techaical mind 
have been the efforts toward greater 
comfort and convenience for driver and 
passengers. Easier riding has become a 
Scientific study. Instruments are re- 
Placing human judgment in, measuring 
riding qualities, helping to better cor- 
elate springs, shock absorbers, weight 
distribution, Cpromgren ire sizes, and 
Pressures, to allow faster comfortable 
riding and longer driving without fatigue. 
‘Vibrationless power transmission is being 
sought, and we find more use of rubber 
insulators in engine and other mountings, 
better engine counterbalance, vibration 
dampeners, lighter reciprocating parts, 
‘quieter gearing. We have easier gear shift. 
ing. sipplified ‘chassis lubrication, quicker 
pickup through more power, and less 
tiring steering and braking mechanisms, 


‘3 
PSYCHOLOGY 


A. D. Porrexnencer, Pu.D. 
Deport of Priory, Columbia Unity 


YCHOLOGY 


tion as a motivating 
force in human life. 
Further, the emo- 
tional makeup as an 
inherited and fed 
individual has given 
place toa more 
tie tural states wpa which ene 
emotional impulses may be developed 
py te 
responsibility thereby falls upon those 
who guide the child through its earliest 
fee ries Bs motivating ferns re in 
the n 

Hand in hand with this interest in emo- 
tional life there goes the attem 
measure it and evaluate it as an igre- 
dient in success. ‘Tests of temy 
character, and emotional ity are 
‘as numerous as tests of intelligence. 

‘A specific achievement of great impor- 
tance is the discovery that adults, unlike 
‘old dogs, can learn new tricks. It has been 
demonstrated that adults can Jearn such 


‘things as they need to learn almost as 
seadly as the ld youths 
iS 
METEOROLOGY 


Cuarces F. Marvin, ME. 
Chg, U8, Weather Barro 


ean and corologists 
tras leld at the Paris office of the French 
Meteorological service during the third 
week of May, 1928. The purpose was the 
better international organization of 
‘weather observations and reports from 
ships at sea, especially those plying the 
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North Atlantic Ocean, Plans contemplate 
the extension of the work to all oceans 
45 far and as soon as practicable, 
‘This program of extension is the great 
forward outlook and step of the present 
time. 
heen the dream 
‘of meteorologists 
for fully fifty 
years. The 
Advanced stage 
5) erat 


« 


‘ial importance tothe sfety of le 
sea and to aircraft flying over the ocean 

Several huge paaenger-carrying ainhips 
are “ow “tearing. completion andthe 
meteorologists of the great maratime 
nations are eagerly codperating to supply 
a sic treat ‘ofall kinds the best 

ible weather service, 


8 


MEDICINE 


Morais Fisitn 
aver, deapeal Amrtean Me 
“haa the Heath Naps 


engage medical at- 
tention during 
1928, increase 


min and from vitamin imbalance received 
extended consideratio 
Uiteavilet transmitting laa, lot 
ppularity through establishment of the 
cs hat Ya moet lege cies an iauesent 
amount of ultra-violet penetrates through 
from the sun. American women reacted 
favorably to public health education 
and the craze for weight reduction began 
to disappear. 
Tt was found possible to transmit 
yellow fever to a certain form of African 
smcolog, Ses Sahins ne omelets. 


to rous human 
emi Tveaigntors inthe Univers 


‘sity of Wisconsin (Continued on pao 140) 
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a 
“How I Laughed Myself 
Into Success in Radio” 


T’'m sitting on top of the 
world! My bank account 
is growing fatter every day 

my home is all paid 
T’ve just ordered a 
new car... and my wife 
and I can at last enjoy life 
in veal style. It sure feels 
great to be earning big 
money. And to think how 
it all came about!” 


[i Bareened on a rainy Mon- 
day night. 1 was reading a 
magazine while Mary was clear- 
{ing away the supper dishes. Sud 
denly afunny cartoon caught my 
eye... and I laughed out loud. 


“Jim, you make me sick!" she 
cried. “How can you laugh while 
T’m nearly dying of weariness!” 


“But Mary dear—" 
“Don't dear me, you idiot!” 
med. “Great heavens, what 


Twa 
wrong?” 

“Wrong!” she screamed,"*here Idrudge 
all day, do my own housework, wash 
all the clothes, take care of the baby, 
and worry about your meals, I never 
get a moment of freedom .. . and 
haven't a decent thing to wear even to 
church ...yetyou never seem to care!” 


I was ashamed! 
{A feeling of shame swept over me. 80 
that was why she seemed s0 “moody” 
the last few days! Like a good spore 
she had suffered in silence until she 
couldn't keep it in anylonger.Poorkid! 
For hours after Mary had gone to bed 
that night T kepe staring {nto space. 
‘What a mess Thad made of our lives 
‘What a slave Thad made of her- 
Listlessly [kept thumbing the pages of 
the magazine -. thinking ... ehink- 
ing. Was there no way out of ie? 
‘Then suddenly ...as if by some kind 
act of Providence .... T stopped be- 
fore a story. Ie told of ' fellow who 
had made quite a fortune in an un- 
crowded profession. Fascinated, Tread 
‘on. Te told of che brilliant opporms- 
nities in the radio industry ...of the 
big incomes fellows like myself were 
earning...and of the ease with which 
‘expert radio training could be acquired. 
But what impressed me most was the 


by Howard Clark, 


fact that success was practically assured 
bby means of a new home-study lab- 
‘oratory method sponsored by three of 
‘America’s great corporations. 

‘With gigantic enterprises like these 
behind a school I needed no greater 
guarantee .. .. s0 without a second’s 
further hesitation I tore the coupon, 
‘and mailed it. 


A lucky event that changed 
my life 

Ie sure was my lucky day, when the 
fret lessons came in. I never dreamed 
thatlearning radio was so easy. Ldida’ 
know the frst thing about ie when I 
started. Yet before many months were 
‘over I was able to solve many of the 
problems which command big pay. 
Each subject was explained in simple 
sword and picture form. Tr carried me 
Slonglikeanovel. From magnetiemand 
Clectricity the lessons took me step by 
‘step through trouble-finding and repair- 
ing—through shipand shoreandbroad- 
casting apparatus operation and con 
struction — through photoradiograms, 
{elevision and beam transmission. 
dida'thave to give up my regular job. 
Tiseayed right at home and learned 


during my spare time. Tactually 
learned by doing. With the les- 
sons receivedacomplete,expen- 
sivestorchouse of apparatuswith, 
which I was able to build radio 
circuits and sets of almost every 
description. Yet it cost me ab- 
solutely nothing extra. 
‘Asaresule of this practical, tech- 
nical working out of big'radio 
problems with a fine home- 
laboratory, I was able to earn 
good money even before I had 
completed my course! And it 
wasn’t long before Iwas ableto 
quit my regularwork entirely... 
and branch out for myself in 
big paying radio jobs. 

Today, I have more work than 
Tean take care of. And I often 
make more money in a day chan 
used to earn in a week. 


Read this thrilling 
Free Book 


Howard Clark's story in typical 
of the success which scores of 
‘other men have achieved . .. chrough 
the “big-league” training given by the 
home-study course of the Radio 
Institute of America... the only school 
in America sponsored byRCA, General 
Electric and Westinghouse. 
Radio needs you. Manufacture 
dealers, broadcasting. stations, ships 
‘ali need trained radio experts. 
pay is big, The opportunities are 
limitless . ... The work is thrilling! 
Find out ail about it. The Institute 
hhas prepared an interesting illustrated 
booklet telling you all you want to 
know about this vast industry and 
about the remarkable home-study 
course that can fit you for a brilliant 
radio career. Just mail the coupon be- 
low... the booklet is abso- 
lutely free. Radio Insticute 
‘of America, 326 Broad- 
‘way, New York. 


Mail this 


ado Inet of America 
Depe Ft Jae Broadway, New York 
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discovered that copper is a substance of 
greatest importance in relationship to the 
formation of the blood in the human body. 
Heretofore it has been the general belief 
that iron was the chief mineral salt of 
importance in this connection. 

Work on the blood indicates the pos- 
sibility of determining eventually parent- 
age and heredity by blood examinations, 

irgery finds it possible to remove one 
half the human brain with recovery of 
the patient. The cause of measles is not 
yet determined, but_ investigators ap- 
Proach it closely. When the cause is 
fixed, a skin test and serum for pre- 
vention will be possibilities. 


® 
oa 
PHYSICS 


rum 
X-rays and the ul- 
tra-violet region. 


chemical compounds can be determined 
from spectroscopic measurements. 

aman and Krishnan have found that 
‘when liquids are illuminated with mono- 
chromatic light, the seattered Tight con- 
tains not only the original line but other 
emision lines of both shorter and longer 
wave lengths. ‘This lends further support 
to, the conception that the liquid mole- 
cule contains electronic systems vibrating 
with definite frequencies, upon which the 
impinging monochromatic light reacts to 
set up new wave lengths. According to 
the new wave-mechanics, electrons are 
nothing but wave systems. Sir J. J. 
‘Thomson points out, however, that if an 
electron is regarded as an assemblage of 
lines of force, starting at the charge, it 
hhas definite frequencies and can absorb 
and transmit electric waves even when 
the center remains stationary. 


® 


EXPLORATION 
Giuoent Grosvexor, LL.D.,Lrrr.D. 
"President, National Georaphi Soy 

DVANCES in geography and explor- 
A vice were mote aa ual wate 
by steady progress all along the line. 
the choses 
the 
Fear, although taken with the successful 


Wilkins-Bielson flight from Alaska to 
Spitsbergen, it (Cone n pr 141) 
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What the World Owes to1928 


helped to disprove the idea of the exis- 
tence of a great land mass in the hitherto 
uninyaded regions of the Arctic, 

‘There were scores of expeditions in the 
little-explored sections of China, in the 
interior of Africa, and in the inner 
Amazonian empire. Advance reports in- 

dicate that they 
have brought back 
a wealth of informa- 
tion about _little- 
Kown areas. Among 
these expeditions 
was. that of the 
National Geograph- 
ie Society to the 
Paviof Island vol- 
ceanos off the Alas- 
kan peninsula, head- 
ed by Dr. Thomas 
A. daggar. 

‘The sea also was made to contribute 
to the growing fund of knowledge. ‘The 
perfection of gravitation-measuring_in- 
Mruments made possible new determina 
tions of the weight and shape of the 
earth, ‘The American and Dutch navies 
‘contributed the use_of submarines, in 
these undertakings, Sonic depth finders 
‘were employed in every ocean to trace 
Out. the terrain of the sea floor. 

“The year also was marked by the de- 

arture of Commander Byrd and Capt. 

it George H. Wilkins for the Antarctic 
to lay siege to the secrets of the Antarctic 
from opposite sides of the continent. 


ANTHROPOLOGY 


Aves Hapuéka, M.D. 


Curvior, Din of Phaal Athrepoeny, 
SS Reha Maram 


T[HE main 
DL vances in an 
© thropology during 
1928" were inthe 
field. of prehistory 
of the Old. Work 
«Further excavations 
‘by. Absolon in the 
vast Aurignacian- 
station of Vieston 
ice, Moravia, 
brought the number 
of specimens reco 
ered to over 300,000, and culminated 
the find of a human skeleton with a 
Femarkable necklace of Aretic fox teeth. 
Weldenreich published the first account 
of the highly Interesting new Ehringsdort 
‘skull, “Miss Garrod, Buston, and Elliot 
Smith reported on 

find, including a chi 


ig the Neanderthal man from our 

A valuable find of later pre- 
keletal remains was brought 
from British East Africa by Leakey. 

In America archeological work was 
carried on in Yueatan, Guatemala, Hon- 
duras, and the southwest, by Carnegie, 
‘English, Smithsonian and other workers. 
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Ive trained hundreds of fellows at 
in their spare time for Big Pay Radio Jobs. 
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history-making’ flights 
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day, "Hl shows sor ex 
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tion Lie—exae tly. 
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The Real Fathers of Flight 


(Contineed from me 12) 


haticaly son the case af the Ws 
eit boyhood lumines and 
their amaing achievement as men. 
Stil od alt the itary of the ipa 
So am going to tell every Feat borbood 

anceote ‘other matter supplied 
te nw by Orv, 


who is now dead, 


THE family is of mized stock English, Hale 
Ela and German-Swis, ‘The ear 
uel Wright, deacon and lay preacher, 
eft Eien, Englant to come to thovcouatry, 
and he sited at Spring, Mass, in 1698, 
lis great-great 1, moved in 
to Centerville, Ohio, now a suburb of Dayton 
hut then a frontier point almost in pent of 
Turking Indians. Here the son and namesake 
of Dan, grandfather to the pioncers of the air, 
‘married in ISIS. Catharive “Reeder, whose 
father had been killed by redskins. Her mother, 
yaret, had beea the first white woman in 
ich was partly founded by a brother, 
an Cleve, ater whom one of the 


‘3 Jog cabin on a fares in 
‘Theeabin was "pretty 
"having the outside of the logs 

Iehad's 


cothed with the broad ax. 


kitehen, bath, andl what you will 
one-rvomn eabio with « good fireplace. Tallow 
canis and pitchpine Knots. The farm eauiy- 
‘ment consisted of one ox and a wooden plow 
‘with iron shod point. 


MILTON as converte at eighteen and 
joined the United Brethren “Church, 


scet which derived from the Lutherans, pros 


hapa the otek fered can de 
sous ccs from tae mistareof'acal 


schoo teaching with farming and circuit iin 
They stayed two years ona farm near 
‘mouti Imann which wasenlarged to some 
in time and remained faily proper The 
Toure was alog cabin of three rooms. ‘The frst 
Ssimel Neaciin ter a Geran than, 
i after a German theologian. 
‘hefauer pike ot te nal hoe 
rrorked om the theory that, Wright, bes 
common, Becded an unaual bane, 
itn became’ presiding elder of the 
United Brethren and of the death of his father 
took his family to spend a winter with his 
Imother in Fayette County, Indiana, wher the 
Secon chil Lorin, wat born Now. Vy 1808 
‘The name of Torin was picked offhand from 
‘a map: it just looked good. ‘There was a tee 
tmoral to Dublin, Indiana, for-n couple of 
fete ant then Mv ae tate 
fora say of three Soars. 


SOMETHING important happened at Mf 
Side, ar mors ext, boats ta 
miles northeast of that hamlet, within a frame 
house of five rooms. Wilbur Wright was born 
here on April 16, 1867, ‘The co-inventor of 
the airplane was named after Wilbur Fiske, 
1 personage in the Methodist Episcopal 
Cure, 

‘Again the family moved, this time to Tarts- 
ville, where ‘the parents had studied and 
Souried. "Now the father was minister of « 
church and also taught theology in the calles 
Site eat he he to bree lat of Pe 
Religious Telescope, a weekly church organ, at 
Dayton. 

‘AX small house was bought 
Street about a mile and a 
of Dayton, then a sleepy 
Uhrobbing industrial city of 
was the family home Tor 
Orville: Weight. was born i 
August 19, 1871, 


a Hawthorn 


if from the center 


this dweling on 
It was the only home of 
Wilbur Weight i his manhood and the place 
here he dled, "Moreover, within these Tour 
Tale he ailane wan Ire concave and 


WAS a litle fame structure with wood 


ing the number of rooms below. No plumbing 


sudo bath” An apen well witht wooden 

‘back door was the water supply 
wve light, coal stoves heat, and 
‘dane with rewood in the Kichen 


EH 
AE 
3F5 


movements, including sone done 
ral cf the inventr, wer nde a 


‘Orley who arrived here following twina who 
died in infancy, owed his name to Orville 


hhe was latterly Bubbo, even in letters, while 
his sister Katharine addressed him as Bubs, 
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PRIGITTLY and on ite Sun Wight 
tion. She taught herself to design clothes, She a 
tite tn ft ne sent shone, se |Cash besides! 
ml terme ail 
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The Real Fathers 
of Flight 
(Contin from zoe 18) 


cheap knickhnach forthe family. And tay 
caught hs eyin the city soe, IC was ex 

ive, a uses at the price of a 
fod shirt, « hyma book, ota pair of copper 
{cei sho." He hesitated. He examined the 
foolish doodad, was fascinated, and yielded 
| to'the extravagant urge. 


PON a late autumn evening the father 

‘walked into the living room of the Haw- 
thorw Street house with an air mysterious, his 
‘hands covering some object. 

‘What is it father? ‘What is it?” 
‘Something for you boys.” He muled down 
at the children. 
said it Bist! 

fatch now!” 


itt Please, father, let me! 


ing! Now my boy— 
earhile Wilbur and Orville Wright had 
issu dreams around an experience never to 
te effaced from memory. ‘That beautiful mar- 
Yell That lovely thing that acted ikea Hiving 
weature of the void! 

Tt is a machine, Father sid 20. ‘The fans 
go round aod round and push Ue az. ‘They 
f0 20 fast you can't sce them. Faster than & 
fav's wings. Te is a fying bat, like the ove 
that went through the attie window. Tt might 
tea bird, the same as those that @y around 
the chimney. 

“Oh, iT coubd Ay lke that? 

Deiting smiled tenderly on the seeping lads. 


JN ANOTHER absorbing chapter next 
‘month, Mr. MeMahon tells the story 
of the Wright boys’ early experiments 
in the mechanics of flight, 

ing fascinating anecdotes and dramatic 
incidents. You won't want to miss 
a single installment of this remarkable 
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Fires Start Themselves 


ing cases of magnesium powder—a photograph- 
je'flashlght material-decomposed.. Streams 
of hydrogen gas filed the elevator shaft and 
‘explode, killing several men. 

Fire experts are beginning to recognise a 
hitherto unsuspected hazard—wvhat is known 
to chemists as “eatalysia," the ability Af cer 
tain metals and“other substances to promote 
chemical reactions, including explosions, in 
feemingly" impossible circumstances. or 
ccample: 


Tilg cabioats wore being beled in grat 
sueling ovens at'a Rochester, N.Y. lant 
Tong ago._‘Bensol fumes rom the ceamel 
tolventhiled the ovens, which were kept care 
fully several hundred degrees below the ent at 
wmhich the fumesit was thowght—could ex 
Plode. Yet one morning am attendant opened 
{anowen door, andthe relting bast threw him 
todily across the room. Esperts who. in: 
ventigated advanced the novel Uheory Ut 
ihe tee inthe oven may have: aided the 
chemical union of henzol vapor and a that 
proce the explosion. 


WHEN om sult across the carpet on a 
clear dry day.you may notice a fain spark 
fy from yout finger tip ss you touch » metal 
"That baby spark of “alate cle. 
‘other circumstances, s the bane of 
Tteaneause anything from a gasoline 
tion blaze toa dust explonion that will 
werk an entire factory 
Many are the stores told of gasoline tank 
trick fires from tate spark; moat trucks, in 
fet, drag metal chains along the ground to 
cary arlene at may be 
generated by the ing liquid within. But 
the strangest tal that of ty ” 
wn iyo peal coaiton of ay 
Temed to_be an extraordinarily good electie 
ienerntor 
‘This a 


f driver for an Arizona oil eo 
pany, burned up three tank trucks before they 
‘caugiit him at it. Bach time the circumstances 
were the: His truck earried five-gallon 
pails which were hung on the cocks at the rear 
Of the truck and delivered, two at a time, to the 
consumer. By the time the driver returned 
with two empty pails to substitute for the full 
4 hanging ready, he had acquired a new 
sleetric charge and a spark woul 
Fingers past the inflammable 
ther tank truck would go up 
the man was transferred to another 
where his "dynamo proctvities 


depart 
could 


HEN the Massachusetts State Police, 
some time ago, investigated a number of 
automobile fires at ling stations, they found 
that the mere passage of gusoline throwgh a 
filling hose generates enough static electricity to 
ignite the car's tank, under favorable cireumn- 
stances. “Probably you may never see your 
car catch fire at a ‘gas pump, because these 
faceidents are rarer than they once were; thanks, 
largely, to the lower inflamnmability of prese 
day gasoline. But if the metal filing nozzle 
held away from the rim of the tank opening, a 
‘dangerous spark may jump a half-inch between 
them as the rushing gasoline piles up an electric 
age on the nou Iti safer to Net the 
touch the tank rim constantly during 


ing. 
Amateur dry cleaning is one of the primary 
fire hazards in the home, due again to static. 
ing silks, furs, oF eather in gasoline isan 
ideal way to generate sparks, which are likely 
to leap just as the material is withdrawn from 
the liquid—particularly if the cleaning is done 
inmpan ona wooden table, which insulates the 
electricity and prevents it from running off 
harmlessly to the ground. Any such work is 
best done, if at all, out of doors, where inflam 
mable vapors usally (Continued on page 14 
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ByActual work-not Boo 


in 12 weeks at Coyne 

Learn to Earn $65 to $200 a Week? 
Or Go In Business for 
Yourself and Make $3,500 
to $15,000 a Year 


7 ‘Yes, 12 weeks at the Great School 
rear aa 


Coyne, located in Chicago, The E 
Center of the World, will enable you to 
become an Blectrical Bspert capable of 
commanding big pay. The whole world 
‘of electricity is open to the practical man 
with electra apperstan, Coyne grenyou 
% . ven 
1 practical training on the freavent out~ 
lny'of clerical apparatus of any inti 
tion ia the World, everything from door 
belis to power planta. 


No Books—You Do 
Actual Work 


‘The Coyne practical course includes no 
books or useless theory. Not by corre- 
spondence. We train you to work with 
your head and hands on the same kind 
of ee ere as on will find 
oat in the field of experience 
or eee te Fa dratlac, Our ‘students 
range from ‘years one 
fives you Free a Life Scholarship which 
‘enables you to stay as long as you want 
without extra charge or return later for 
‘more. traini and assists na! to a 

tion after graduation, We also include 

a course in radioand autoelectricity. 


‘You Don't Need Advanced 


Education or Experience 
ion't attempt to teach you by books. 

‘Weteach you by precticeon ourmammoth 
inhowe izing by havin’ you 08 
inhouse faving you do 
exactly as it is done outside—not just by 
reading about it. The same applies to 
armature winding, power plant operati 
‘motor installations, automotive work an 
hundreds of other electrical jobs. That's 
‘why we can train you to ‘a Master 
Electrical Bzpert. 


Earn While You Learn! 
student omens fbn to orn god prt 


ie epee whi ean ad 


‘Students Doing Actual Work On 
Power Transmission Apparatus 


‘Students Workin, 
‘A. C. Controt 


on Massive 
jquipment 


i 
nog nod 


core 
tee which isciades twat 


“6 


$1000 REWARD 
For the Capture of 
This Man 


‘State Penitentiary: Name, Charles 

age 37; Height, 5 ft. 8in, 

Weight 141 pounds; Hair ight brown: 
Eyes, gray. 


Clk 6138, escaped from the 


im fom ie 
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Soest hetinm'he nee ap sol te 
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Fi ————= tial Reports No. || 
38 Made to His Chief! 
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feats Blt whan coy of 


ca Opergint Na 98 sade to His 
Giic Waaitcoupon NOW ! 


‘Wet cuicty for fully Muxrated tre took 
fa 


MONEY MAKING OPPORTUNITIES SECTION 


Fires Start Themselves 


are quickly disipated. ‘That even here this is 
way’ x0 is shown by a ease on record of « 


tmoker who ignited vapors from © wrecked 
‘uscline Yank more than 120 fect away 
‘One icoic Uhestration in that of = worn 
shortly before she was to deliver an 
ew on the hazard of howe dry leaning, 
hed her armlengtit gloves in gasaline 
donned thems to dry them strothly, 
rubbing owt the crease, wien m spark 
ignited the gataline: "She dicd from, buroe 
Teevived before she could stip off the gloves 
“any oi tank fren of mysterious origin are 
believed to have started by static mari. A 
tnere twenty fnt 


Hav 


'VERY industry, in fact, knows the menace 
of static. ‘Wherever belts are whirring oF 
cylinders turning, in newspaper, textile, or 
rubber plants, there is the chance of a spark 
that will touch off anything” inflammable 
near by. Once the Department of Agriculture 
investigated a series of strange Bes that started 
in’ great combination cutting and threshing 
machines, each time destroying the machine 
fand spreading to the entire field. Static 
sparks, it found, ignited the wheat or other 
Droduce in the machine. Wherever wh 
2 disease that transformed the wheat 


ippel 
Electric connections to the ground: the fires 


Dust seems hardly a likely source of fire: yet, 
suspended in the air in fine particles, it may be 
& more powerful explosive then ‘dynamite 
Aluminum dust wrecked « Racine, Wis., plant 
when it was ignited, presumably by” static 
leetricity, during its’ manufacture for wse in 
silver paint. Here the resluced 
powder, became highly inflammable. Either 
atic sparks or electric lamp connections may 
hhave ignited the pyrosylin lacquer dust, a sub- 
stance used for paint spraying, that exploded 
fand razed a Detroit, Mich., factory last year 
‘The dust of sulphur, hard rubber, myer, nnd 
cork, to mention only a few, have each caused 
ber of tragie explosions and fires. 

‘marked contrast to the lightaing-swift 
consequences of a dust explosion is the slow, 
fwoliering birth of spontancns combustion, 
Ok or ved rags are the most 
anes coors Bot, as cat toideat hewn, 
they are by no means the only ones. 


WITHIN 2 re brick newspaper building 

Vin New York ity one ight printers mere 
making presses for editions 
following day when one of them saw smoke 
seeping through chinks in the board partition 
Separating the plant from a cigar store next 
‘door, closed for the night. Entering the st. 
they found shelves lining the wall to within 
wo feet of the ceiling, filled with boxes of 

Barend, atop a shel an egi-inch pie of 

svepapers that exuded telltale trail of 
Smoke, In a moment the Bre in the bursing 

fs was stamped out. 

{tamination showed that the scorched shelf, 
1 solid one-inch plank, had not been burned 
through from below. Ard the papers had been 
charred, not on top of the pile, but bencath and 
{nride i. There was but one possible vendiet— 

‘postancous combustion.” 

Experts explain that, given three circum 
stances, spontaneous combustion wil surely 
follow. ‘The fist is the real cause—usually, an 

imal or vegetable oil that will turn rancid. 

i, linseed or other “drying oils” used by 
ters, even salad oil may sufhce. Next isthe 
Ender: any inflammable material, ch as rags 
‘or paper. ‘The last requirement is that these 
materials he confined so that the heat will 
escape, but will com (Continued en mee 142) 
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Fires Start Themselves 
(Contin rom mae 148) 
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private home, has been reported to the Na- 
tional Board of Fire Underwriters. Even so, it 
advises against piling newspapers i 
tunventilated heap. 


igh Vermont 
dated with 
fires that. 


wetting of t 
ers hay-filled bat 

Vt, caught fire two day 

receded. Heat generated 

layers of the hay" pil 

to the upper surface, 


id finally had ignited 


ose of alfalfa and 
Tousiness, due’ to 


in great coal piles occur some of the most 
troublesome cases of spontaneous combustion 
Ts one cate a discard Christa tee Ft on 
A hoard fence started 
ther, and wind-blown autumn leaves. a 
inl. Often coal art themselves; most 
I piles have" hot spots” which, if they once 
tain a temperature of from 140 to 180 degrees 
Tikely to mount rapidly to the burning 
unkest iscovered a the coal spread ot 


‘coal pile of an tdi 
pany started a co 


GO DIFFICULT is cot pe fire ta extn. 
‘ish thatthe usual ingenious expedient i 
to make no attempt to putout the fre—but to 
lead the burning teal on trucks and Teed it at 
tnce into the factory boilers to sve what tet 
STE for power! 

‘To the present list of queer fies the future 
ray add all others. ‘There are today Bes of 
tore ot kes regular aecurrenee whose case is 
Mill uter mystery. Within the lat few month 

‘laces have oocurred in Cuba, Indiana, 
tind Louisiana suger renin In exch enue, 
Investigators found, they started in the eee of 
bop of granulated rapor. Since sugar alone has 


Tn eo he ant at fata 
oe heay bas bees aan a 


(OW much do you know about the 

weather? Turn to page 56 and see 
hhow many of the questions you can 
answer correctly. Similar questions on 
Various phases of knowledge, and their 
answers, appear each month in POPULAR 
ScrmNce MONTHLY. 
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Five-Million-Volt Gun 
Built to Smash the Atoms 


oe, lames for the atoms destrcton 
Nature's lightning itself! 

t Dea a mountain frag parrot cose be LEARN 
thunderstorms, Doctors A Brasch, F- Lange, 7b BY DOING 
and C. Urban, of Berlin University, have 

‘erected | the diminutive “lightning proa!™ 


shin, sheathed with sheet metal. Overhea | 
= 4™ sy ELECTRICITY 


taught by 


‘during violent: thunder- i 

Norms and harness it to destroy the torn. Actual Practice 
Great "corona sheaths," weinklooking evlin- r 

ders of galvanized iroo more than two fect in 


me places om the antenna, No Books Used 
; zn serine 


Indighdal Instruction 


thls haar of dey inns aha 
fre used singly on high-voltage transmission 
line ber a sputtering fash to the inountain 
ann ; ‘THE NEW YORK 
LREADY, from a small test serial, the ELECTRICAL SCHOOL 


ABR ts set aes Eu Saree 
ot fe ig penta ners 
Learn at Home | () tii.e soviet nina 
—by Maas eigen es 
Quickly! Easily! | in ‘es Sesther, sctricity in the upper sir 
Hert Paerent De Haun Tara, || “tne fhe San hash 
stalled, the lightning-tamers expect that 
Sy td Gute See cei a 
it bn ee ra 
fro ay ek ae 
energy of a single lightning flash lasting but 
iefastet tent ele ee na 
iets Wb emul ote he 
piper ceo ae BoE Oy ft 
ae oy ch ea 
eg ar 


Cee crowd. | atom, the buildi 
ible object you 
Four bnbee, toe clothes you west, tae, vey 
ood yoo eat. Tiny? Magnify a drop of water 
to the sizeof the earth—and the atoms within 
i woul be only the sa of fotbal. "That 
the elusive target, they sim 
ic yourself, aukly, should they demelish i, the resulting 
easily —at home—by mail—during | jicht either wreck the laboratory 


‘or confer ii 


experimenters with 
‘beons upon humat 


[PERIAYS init sr of coc, 
et a, Set ae | 
Rat = 
ae aes Oe eee 


Ienter who blasts the atom to pieces 
theirat practical alchemist. Hemay be bare ry 
turn silver fen Ls ag! dead Rope vil, 
Si aiverising them inhi 
ieichobpe uni foaenng new elementront | 2 
ofthe plastic mass. 
Ofcourse, this conjecture, No one knows, 
surely, what may happen if the atom yields. 
hove a the lve othe uno hat 
es expertnen with forces greater 
than any hitherto bs sived—f abe 


‘4 gt aPNY, 
nea ra dee sRot0g apy 


Wilbur Wright, beginning in this issue. 
‘You can’t afford to miss a single inst 
ment of this absorbing narrative of how 
the airplane was born. 
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‘Suite 1106 Woolworth Bldg, 
‘New York City. 
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“There’s One Man 
We're Going to Keep” 


arte ern ee Scie 
marae me Sits 
Tete, bathe now en nes a och about ts 


"'m Koing to five inn Tom's Job at a risen 
sly: Hes the Mind of man we wast around bere 


ow do you sand In a4 sop eee? re you 
Wien oe 1'Ras Dna t 2 
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$135,000 


west. 
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Wonders of Neon 


(Continued from page £7 


Rete keer omer keea 
reste in feat, Compare that vith te hgh 
Fromer ckecrie bulb i your heme that bores 
Sour hand you toveh whi tt Trane 
Execs mepied ‘with the signe. convert 
trary lighting current inte’ the 81000 to 
Tye cueat used to eerie the ca 
menos 

Tiplnse bacon te noon Tight estenivly 
Seca orange lights seh as pa Bre 

len b poeslary wel cobs to penrovts 
Stationary installations of” great eon fll 
ie ig ime le be ae 
fag rman eter Saas 
Fevolving sarchiights with « compact neon 
Fein providing th beam Often nega beacons 
ae throws 


Ihaze when other lights are invisible 


On, 


novel type of air beacon recently ex- 
ted uses as its light source a small 
‘devoid 


Bui her =e hick. 
ie eol opp ht rede er that vethe 

twill be rem in 
ronstration. of short, high-power. radio 


raves, not long ago, neon-filled tubes showed 
There’ the eleetrie voltage was the greatest 
in the air by lighting, without any visible con- 


ection 
“Today neon is used in such a variety of in- 
green a gh vlege enn. ping 


farresters, and ignition 
Fieming, of London, was te first to use neon 
in tubes to detect radio waves; now it serves 


tis alo in photorelectri or light-sensit 
Sod in television receivers 
team lamp ca Tight to full biianey nd 
in millionth part of a 
dt That explains de peel ityo 
bon “slow tube® for furnishing the 
Imodert tlevison receiver where, to Bulk up 
2 composite picture of thousands of dots of 
Tights the tube must alternately. light and 
extinguish itself many Uhousands of ties each 
Sev 


re cells, 


HAT further wes sill be discovered for 


ean? “One start bility is that 
neon lamps may’ light tomorrow's hormes. 
Some experts believe that present tungsten: 


filament lamps, improved as they are over the 
old-style caron-filament type, are not the 
last word in efficiency. Perhaps the next great 
step forward will be filamentless, glowing 
tubeshaped lamps patterned after the neon 
suvertsng signs, and giving tinted instead of 
a 
i a lamp,” explains Dr. D. Macfarlane 
Moore, Edison Lamp Works engincer and in- 


ventor of the Moore lamp widely used in tele- 


“is particularly efficient be- 


determination of x single color best suited of 
all to reading or working, « lamp for the home 


‘might conceivably be designed to give light of 
this color alone and waste no energy in other 
kkinds of radiation.” 

Yellow light, for instance, might serve best. 
It is unlikely that the red of neon alone would 
be suitable in the home, but this color might 
be modified by other substances. Of coure 
lamps of the filamentless type would require 
special wiring to provide their high-voltage 
corrent.| 

Once a useless rarity—now a precious, valued 
substance with new uses looking abead to add 
te its already varied ones—that is the story 
of neon, newcomer to industry. 
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Shoots His Racing Car 
at a Target 
(Continued from pag 22) 


design for the new car? So the seaplane was 
Tecast, so far as outward appearances go, into 
a land machine designed to house the Napier 
aerial engine. Irving and his assistants de- 
‘veloped the streamline idea until the new car 
‘was given a frontal atea of just over twelve 
square feet 

A model of the car was at Grst constructed, 
in secret, and wind resistance tested in a tune 
nel. The model was tested again and again 
for speed, ‘to hold to the course, and 
seneral safety. Segrave had previously learned 
‘with his Sunheam that a car traveling at a 
‘speed of 200 miles an hour or more ts best 
Controlled from the center. His measurements 
were taken and his seat built at the exact 
center Tine. 


HE Napier 900-horsepower engine rotates 

at 3400 revelations & minute, andthe 
Erte braced with el ts ofthe ot 
Mrength, ‘The steering pear controls the front 
‘heck throngh. a seperts mechantrn or 
Sach nals the cat igh ve thowand 
Pte ires are the result of special laboratory 
research. The probable sped ef wheel a the 
Dastons tral a» Segrave forces the speed sp 
ter four males a mintte, wil be about 2,300 
Tevelutions a minute. ‘The tie sise which at 
nally decked upon is thirtycven inches by 


seven inches 

ar bande only three fect nine inches 
high: twenty-six feet long. and six feet four 
inches wide a its widest part. It has a seven: 
inch ground clearance. The Napier engine a 


twelvecetindered. the cylinders aprewding ane 
finders cache The 

{ae te ted, with alx over: 

Ws ve and « hall 


tod one eighth inches 
‘Wilh these specications the Neier copies 


carried Flight Lieutenant, Webster at a re- 
coned speed of 281.5 miles an ho 
S.5 at Venice. 


in the 
In its tests the $-5 Blew at 
speed of more than three hun- 


motor car that is expected 
in fifteen seconds.” Men can 
produce such an annihilator of space, but ext 
Iman make it do his bidding. and live to dis: 
‘cuss his experience? ‘The deviation of ove sanall 
rausele, the 


NOONE appreciates the human equation 


in auch a test better than Segrave, Who 
‘was carried along the sands before at 203 miles 
‘an hour. His fob, as the wheels of his car 
touch the start of the fying mile, is concen- 
tration such as few men are called upon to 
give. ‘The eye must remain fixed on its goal, 


So Segrave has equipped th 
rifle sights which will be aimed a 
tthe end of the course. This target, an exior~ 
mous bol'eye, will be suspended from a wire, 
strung between two poles or towers thi 
hhighe At the front of the hood is sct the front 
sight—the bead of the rifle. The back sight, 
f telescopic arrangement similar to those of 
big game guns, is set immediately in front of 
Segrave. °A black band painted on the hood 
‘connects the two sights. 

As he starts, Segrave will set his sights on 
the ball'seye, open his throttle, and with his 


pe hngsing the sight, fre his podem yellow 
ba a bake ep or ers 
ver does: the target wil oe it wil 
Fae im the air thirty feet above his line of 


iso, bot almost instantly after it has dis- 
appeared, he will have crossed the line. The 
shot will be fired. 

‘Wall Segrave aim straight? 
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Your First Television Set 
(Com 


it, reverse the scanning disk and also reverse 
thereto of rotation of he moto 
here also the that the ima 
may be reversed. It other words it wil lok 
Hike the negative fi from which prints are 
made instead of like the prio. ‘To get rid of 
Us trouble reverse the wires leading from the 
lo Rave the ight com 


any pat sion broadcasting station, 
you will not have to make any further changes 
‘until a change is made in the broadcast appa 
atus. 


ASSUMING that you bave the neon tube 

‘properly and the disk rotating at 

just ‘a tride Taster than the required speed, 
You ure ready to receive television images. 

‘Of course the radio receiver must be tuned 


to the station from which the television broad- 
casting is to come and you must leave the 
double-pole, double-throw switch set so that 

the loudspeaker ix connected tothe set. 
‘announcer at the station will make a 
ry announcement which usually in 
tatement of what is to be televised. 
he time this will be a close-up view 
face and. the subject will smile, 
‘smoke a cigarette or otherwise indicate 
mated but relatively slow motion. Tt also 
mon practice, at some time during the 
canting, to hold in front of the 

1 large calbletters sign. 

‘OF course you will be able to tell when the 
snan’s face is upside down, but it is dificult 
{o determine whether itis wrong side to. "The 


om signals star, throw 

the switch connecting the radio receiver to the 
‘The tube will dicker ily. 

‘4 photograph into thin horizontal 

‘then put th 

th each trip 


televinion instill in the ex 
sis ot practical t 

wged_in tel 
if you deatre information ou this point 
‘any of the apparatus used for the work, 
fuddress your letters: Technical Editor, 
Porutan Scuvex: Mowrm.x, 250 Fourth Ave= 
rue, New York City. 


Our A.C. Set Completed 
Cond ren sg 8 
aod a TIA tube inwcket Gh Then insert the 
bial te Apr tance athe val 
In Aileen to Tortie aceon the 
‘letector tubes type #27, wil eat to operating 


fb unl you hear a ehisde Gat marks 
‘wave from a broadcasting station, With the 
Totor plates of D§ loosened, and the plates of 


Dé about one quarter engaged, adjuet the dial 
and the rotor of Df until the signal isa Towed 
ft posible. ‘Then tien the rotor set sews 
If you are troubled with osellation or aqueal 

‘even with the knob of Fall the way out, 
ads the wan cote 

‘When you wish to tune the short waves, 
poll the tbe out of socket G2 and transfer the 
{intenna wire from the binding post to which 

Mashed in Fi: & ayer to Oe nears 
ma. bind om the, mowing ta 
falde ay, B1e CF Then gn te 
Covers the weve band yon dist seceve- 
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PATENTS 


TRADE-MARKS + DESIGNS 
FOREIGN PATENTS 


MUNN & CO. 


PATENT ATTORNEYS 
Associated since 1846 with the Scientific American 


Scimvnine Asunican Burtpxo 
Washington, D. C. 


Scmytinc American Burtpina 
24 W. 40th Se., New York City 


Towns Bune 
Chicago, Tl. 


Honan Buitpivo 
San Francisco, Cal. 


Van Nos Burne 


Los Angeles, Cal. 


CO On 


Books and Information on Patents and Trade-Marks 
by Request 
Associates in all Foreign Countries 


AGENTSS6.A DAY 


PATENTS 


rane 
a grees 
a ermine eo xa 


WATSON E. COLEMAN, Patent Lawyer 
"oa Rise stres. ‘wattiurten, DP 


NVENTORS | SUR IDED 
YOUR IDEAS 
Send for our Guide Book, HOW TO GET YOUR PATENT, 
and Evidence of Invention Blank, sent Free on request. Tells 
our terms, methods, etc. Send model or sketch and description 
‘of your invention for Inspec- 
tion and Instructions Free. 
Terms Reasonable. Best Ref- 


RANDOLPH & Co.:"” 
Dept. 130, Washington, D.C. | °™ 
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‘north, east, and west of you.” And the ship 
fettered. with chains of ce! Another radio 
flash! But not from Habushkin. It was the 
Kressin sending word that it. had gotten 
through to the north coast of Spitsbergen and 
soon would enter the ice. 

"The next day everything around the ship 
suddenly creaked and roared! Wat was the 
Iatter? The ice felis surrounding the boat, 
as far as the eve coull reach, were moving in 
ileeat directions. 

Tee-anchors and hawsers were dislodged. 
Blue tates of ic climbed over the Melon 

to picers, plunged into the water, and 
mera lgain. "Now open water appeared 

Within the ship; rom beams beat and cabin 

doors warped” Filler and paint ‘ew off the 
| cs. The ice-breaker was like « 
| Rocse in an earthquake. 


AD ont tape Iland as ghd aly 86 
es fe 
miles aay from the sip 
li gl Legged ty 
iat sme 
“ihe englrs roced madly, full speed end! 
Atti te oe fue to iM. For allan 


‘hemmed in again. Whole mountains of ice 
Pile! up aguint the sides That night, «| 

rs ram the orth a re esi 
lowly toward group of iceberg ‘They faced 
the" ‘Malpyin Uke Solid marble "monsters 
‘There seemed no chance to aves them. Again 

© teribe tuade the eagines uoclen 
‘The crew war on deck Not a word was 
"With mingled fear and. awe they 

atched the magnificent sight before them, 


Boyde lesete tarts 
ne fel anes Pam AL st 


fouthward to open water and then east, 
where less ice was expected. Many another 


‘of this type, during the last half cen- 

tury, have virtually built up a new technique 

Still, however, tle recognized. 
reat 


a 
i. 
5 

4 


Battles with Polar Ice 


(Coninan fom wae 


‘Aleka. Some two ysts ago the tetera i 
fghter wan soccsded "the mers sl 
eter, Norhlond 

‘aac to, ames icetreakers om the Great 
Lakes and in the Gulf of St Lawrence, wee 


‘Not only in purpose, but also in desig, the 

ige teats iflercat from ever ater ype 

‘of craft afloat. It must be both heavy and 

Powerful. Capable of speed sufficient to give 

Tthe necessary momentum Uo break the ice 

by the sheer force of its blows, it must at the 
int 


into pieces weighing a few 
Score tons apiece! And at the same time, It 


‘an hour, 30 
the weight can be greatly increased to. 
the lees oF to roll the ship in much a 
that it can amish self fre, "The ahipn ere 
Drovided with ste plating of armor thickness, 
thich sometimes is even tout fore and aft 
‘long the wate line and tothe bottom of the 
Te in the fore body, where the ice impact is 
heaviest. 


thiek go to the rescue of ships in distros i all, 


parts Of the world. ‘They save human 
‘contly raft, nav are an invaluable aid in i 
‘creasing, humanity's knowledge and. wealth, 


How to Test Antifreeze 
(Contino rom sae 4) 


to insert the hydrometer in the radiator at 
fany time, to determine the strength of the 
solution.” 

“Not any time,” answered You for. 
hth ot tian separ and the 
fydrometer will sink down where it 
cought to float ‘That reading is only" good at 


intery hyrometr to tot wen i thinned 
with water "Piin water re 000 on the 
Simenete sels, you know, 

Rad hl you're tying to tt 
soul have to have m hyrometer that real 
Pen bebo, tak, because slcobel is lighter 
than water” 

Sir plveerin and ethrlene glycol do, not 
evaportis ox deus eetbal I mppne there's 0 
sceemily for tnstng gute frequently ax the 
‘Suri you are aing alcohol Dexter observed. 

% or; bot our motor 
runt Gen explain. “TT you don't po mpg 
ing the roa with expensive coming lution 
{ifough a leaks or by boing ie over ax yo 
{Ean the motor dows't mn so bo that it 
ruporates lt of water, you can just squint 
{the radiator once in 2 whe to make mire 
that the solution stil there. 

Gither glycerin or ethene glycol wil at 
almost forever you don lowe ‘eo th 
ieske ‘There's no reason in the word 
You shouldnt uae the same soluton winter 
Bier winter, adding a Title antifren cach 
Sear to mnie up for jeaks the hydrometer 
EGE sou it's needed.” 
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AUDELS ENGINEERS: 
GUIDES 


Fractical educators for 
Machinists, Blectrciane 
and engineer students. 

Eight ‘valuable, up-to-& 
Sate Guides treating on 


the theory and practice -e— 
Sf modern Bogineeding 
Mitre ee” N 


Enact 
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pk agin 
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Magic Tricks Explained 
(Conte Soom pose 0) 


spily, and by placing one cod agnine the 
ior, and the other agit the a of te bo. 
ferct the bn of slowly and toile” The 

former escapes and poses the nae back 
SB the tele Tt oppeat to the sence, 
he had mare icoruoes eompe thro 8 
Kot hele inthe box 


enough to fill a bushel basket-—ean be con- 
‘ealed, of “palmed,” in the hand. When they 
‘released 


An illustration om page forty-six 
how these lowers are constructed, with 
tissue outer leaves, aricolored inner 


ACUEVER trick, depending entity pen 
known as "The Duck Tu This na large 


e stry of sige tngiclane would be Io- 
sormplee without elainng ns one f the 
Siac” produced by sosaled Bast Todan 


feats performed, unfortunate, however 
thee ounecanggented in ery on rs 
or shores that one most take thee 


‘miracles with at least a lump of salt. Tt 

fact that Hourinl was able 

‘ofthe feats of the Fakirs with: 

‘cuse to anything more m= 

tical than plain trickery and a knowledge of 
science and mechanics. 


‘out ascribing tl 


EVERAL well-known East Indian fakirs are 

testing with success in vaudeville with 
what they call the “buried alive” test. The 
performer is sealed in a casket, which is buried 
Ba mound of sand oe placed” on dip in 
full view of the spectators for a certain length 
of time “The fact at the casket oe bo fe 
sealed prevents any outside air entering. 

‘Here again the performer falls ck on 
scientific "means. He ‘carries his si, in 
“canned” form, into the casket with him, 
Several manufacturers produce, for the we af 
the medical and dental profession, tiny steel 
‘drums containing surprising amounts of air in 
‘compressed, liquid form. “These drums coo- 


that an ingenious performer may ~ 
feral next his body even when dresed in a 
bathing mit It i ‘Becessary to open 


thea Slightly and x apply offre Heine 
txypen tonal ae the coe. Oe the 


Ueforewitneses who * pronounce the 
Iharassing experiment " renuine. 


Try This 


AMAZING 


ard 


hades Mig. Co, 
1 Nae Pendlen 


ee. Mo. I 
1 Wet laos sane send the deed | 


oe SER ROSE et otek 
STRESS Sten alse eh nett Saat | 
taser send witht Shara 


ene | 
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im for getting ahead 
‘be found on page four 
of this issue. 
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Must We All Wear Glasses? 


Cossinaed 


from tn tote to that objets st 
‘Sloat distances cn bee. 
a! thet ths nas wae stained years ago 


tite: have so much diel infocus 
yen for diferent distances, © diiclly rex 
Teved in part by the modem invention of 
te rractical difficulties with precise focus- 

gel Siicicncies of 


iste 


ny H 
fal 


fast, but the incident required invest 
fesse Te oubl, Tack oct 
found, was with his eyes. Now he belongs 
the spectacled brigade; his glases bringing his 
gen back to normal rm ioc pot a 
{ew inches on one side. 


MOST, important of the defects of exe 
focus, because commonest 
‘of youth and early middle age are the Barring 


Perhaps i one decom 
Sn another, ill be aarp in focus ie 
cereale iba 


at 
the 


Tens and the entire eyeball for a 
tne atadeiafoct:mmndog sty noegh 
fo the acrvele ras as ab el ws 

's-microscope, but exceedingly tiring for the 
tmobile muscle Sbers of the eye. 

"This tensity. required bya fixed focus is 
probably the chief cause of eyestrain. ‘That is 
Why” your eyes seem rested if you can look 
sway from your work once in a while, out of a 
distant window or at some other object. re 
‘quiring no close focus and no fixed one. ‘That 
is also ‘the reason for the lescned strain and 
better productivity of the workers found in the 
English experiment, where everybod 
had been adjusted” by glans 0 0 
natural focus of each eye, when relaxed, wat 
the sane as the distance of the work. 

Undoubtedly sich fixing of the distance of 
the ‘work to suit the natural focus of the 
worker's relaxed eye, whether done by special 
lasses, as in the English experiment, or by 
Sdjusting the mutual positions of work and 
‘rorker, would remove much of the eyestrain 
ef 0 many modern jobs. Higher or lower 
hire for desk workers, for example, are wall 
‘cary to provide and are often useful. Also, it 
iSaften pomible to give the averwilling focus 
‘ng’ muscles rest by oceasional changes of work 
during the day, shifting the necesary eye focus 
from ear to far oF allowing ‘when 0 
precise focus Another procedure 
‘Sometimes beneficial to the eyestrained indive 
‘dual is eye gymnastics, eercins prescribed by 
the oculist to suit each individuals eyes and to 
train their muscles for the particular kind of 
work they need to do. 

‘But foremost of all the eyestrain remedies 
‘that science can suggest for factories, offices or 
homes, is better light and more of 

ighteyihting wil ot care abacltely all 


gestion of a pair 
fan would be only a remote possibility. 
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Lost Races Live Again 


(Continard from pose 34) 


Christian time, year for year, day for day and 
‘even hour for hour, was worked out only last 

Linking the Mayan and Christian calendars 
ack to 600m. ¢ with the possible error of 
about « month, Dr. Sylvanus G. Morley, of 
the Carnegie Institution of Washington, D.C, 
Dredicted in 1928 that the error could beelimi- 
hated by resorting to astronomy 

is prediction came true. ‘Dr. Herbert J 
Spinden, professor of anthropology at Harvari 
University, by studying the phases of the 
plant Venus which were usd hy Ue Mayas 
for timefixing purposes, finally wound up the 
“Mayan Calendar Case" exactly ssty-three 
‘years after it was frst propounded. 

But the detective af archeology does not 
always succeed in making @ capture! 


AFTER months of toil Cecil Firth, noted 
British Exyptologst in charge of excava- 
tions at Sakkara, Egypt, last May gained en- 
trance to the tomb in which it was supposed 
that King Zoser, builder of the famous "step 
pyramid, was buried. He found a hollow exv- 
fra, in which King Zosee was conspicvous by 
his absence. “Another Egyptologist two years 
‘ago found the tomb of Queen Hetepheres, 
iter of Cheops builder of the great pyre: 
iit: bat its sarcophagus. was ex 
But often, fortunately” the arcicologst's 
shrewd and patient work is crowned either 
with the discovery of tangible treasure or of a 
truth that increases the sum of man's know! 
‘about himself and his fascinating 
hrough the use of ealendars in the form of 
luce rings, the secret of the age of Pueblo 
Bonito fn'Ariaona was bared wot long ago in 
‘one of the most delicately drawn schemes ever 
to delight the scientific world. 


judd, 


‘est living trees, and then through the cross 
Sections of logs in modern pueblos which had 
been sal 


‘of si years, but the time is now io sight when 
ft at last may yield the exact year, some ten 
‘centuries ago, when the last of the Bonitans 
{Sed from their monumental communal home. 
‘Tn and out of books, on the stage and off, the 
detective ‘of “sifting the evidence.” 


‘More than 109,000 tons of sand and rock 
at Pueblo Boni 


‘agar cn re, 
gases ae cd rs ped 
ise as erate Poe 
pec pane at 
aire nate 
ie Seal etn pat te 
= 

= 


(riddles that have balled the greatest 
Tor centuries? 
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Is Your English 


a Handicap? 
This Test Will Tell You 


Saxe Taig eat NOW, 
‘contd Saou shoo 


New Invention Improves Your Engh 
in 15 Minutes a Day: e 
Mr, Cor bg 


tore, "You waste my tine 10 suing over 
Sou siready Know, "bur eat re Sut 
fmeettrated Uh) mie 

Sits are fn ch bab 
‘tata aad huh 


FREE 


‘Sey Mall thie coup | 
postal urd AT ORCE! 


158 MONEY MAKING OPPORTUNITIES SECTION January 1929 


Here Are Correct Answers 


to Questions on Page 56 

1. The formes, fogey clouds known as 
Stratus” may float a high above sea level as 
3000 feet.” Cumulus clouds, that hook like 
masses of cotton wool, average from 4,500 to 
1.000 feet high. Cirrus clouds, those isolated 
feathery white clouds, average 27,000 fect 
above th earth 


2. Thecyclone isa disk of sir about 1,000 miles 


fh deer Gn aes hen Te | J Preece per 
angi’ etgdow sarc aee wk | | Stee enc ed 
The only man who | tiie it mor ietracive Tis tomais a | | plan 

could talk to the . | joints wich Meno wf te frtoo 


Vortical motion is extremely destructive. 


Superintendent |) Wer the atisciar and nitty loin | |, MBONAL RLSCTASCAL SCHOOL 
3 one snr ap vey | | at eee Ta 


ON after T began sadying a nent Me coast he a el las 
Oe ioies wb der doptowe hed | oder uj diate te 


Wy the surround 
change is manepteseat ot our Fane: Teer: | {eeulbent radiated to them by th sare 

tainly wa glad then that hall decided v9 | Meer alle below ceng an the metre nm Lroubies 
IC. 8. course, I war the only man in the | $s a comers ito froston thesuiaces | ge eae UP—OFTEN IN 24 HOURS 
Organization who could talk to the Superine sats se acai cat an | imple: Bicseod, Lene Beet co 


tendent in his own language. As a result, | 4. Dust 
T'was promoted” over men, who hi Tight rays but the elect it more pronounced on | th¢ Pace or Body, Barbers Itch, Kezama, 


Enlarged Pores, Oily or Shiny Skin, 
ea tactics artsetea pence | teavnbk Hise poem mmuomercame Ges | or 

aoe ren eso pcs tent the tax | fon ted, "That when the ait iiey apd no | “"Clear-Tone”* has been tried and tested in 

: moisture forms to balance the eect of dust | Over 300,000 cases. Used like toilet water, 

ticle the aky will ook ed at sundown, | Is simply magical in prompt results, Ae 

use the dust particles diffuse the other | All Druggists—with Proven Directions, 


rays and let the red light from the clouds come e 
thongh le youreyen Ask Your Drugglst—VYou Can Rely on 


5. Rain is produced by the condensation of 

er poner, ot th the ZC 2a he | ©, Raine proce’ tthe condemnation of lear-Tone 

eS tac VH UB's | Couto than o dan particles bea ok Ll bcd hc 

a ing in the air. This condensation canoceur | OR SKIN AND COMPLEXION . 
Mail this Conpow To-day __ | Po,""Warm mnt coolant ae wed | 

‘expands. When the temperature drops below | _A Complete Course in 


Tintnowocnicn "= |CARTOONING 
6, When light strikes a transparent sphere 
Sich a1 a ratadrop, part of ie reflected from 
the murface and ths fest penetrates the surface 
shin acted. "The ito cra ie 
in the form of a brillant rainbows | See parma tethtaa, Ba 


< FREDERICK J. DRAKE & CO., Publishers, 
7. The lines on a weather map are drawn RBIs RAB 0) ae 


Seco en orate eo ee sence 
seer et nl a 

Set ea a Se 
Resta ten ref mena 
Seis pede phe ac 


8 The barometers an itrment that mene 
ties stmowpherc.premarer A steady ree 
‘auallyinileatesselled fair weather. A slow 
Fee forcait ry weather with plenty of wind, 
‘ile a rapid rise fdicates clear weather with 
Tigh wind falling barometer indeaten wet 
treater and tthe alt api you may expect 
ite Tet westher or high windsor both. 


9. Halos or rings around either the sun of 
mmicon are caused by the refraction of light by 
‘enormous numbers of tiny crystals of ice 
Formed high in the upper aie. 


10. A by is an instrument that de- 


See 
ch 


ey, a 
Sas as i ge Fs 


uremia 


ing the wet-and-dy-bulb 
ig rvandanthreTae 
Siechept wel yaa watertien Beertegesce 


eT cere ene, 

See een ee se Ne rs 

Siete ate of rapontan Spends on te | CRMERICAN. DETECTIVE” SYSTEM] 
I 
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How to Build a Fireplace 


(Continue fe 


danger and structural damage through un- 
aval nettienent or movement betwee, wed 

masonry. In plastering fireplace or 
thimaney, metal lath fs preseribed. 

Tf concrete oF field stone i used in con- 
structing your fireplace, a greater thickness of 
‘walls is needed than with rick, which i rst in 
Ability to withstand heat. ‘Concrete tends t 
Crumble and stones crack with high tempera- 
ture. These difficulties are overcome to & de 
free by massive construction, which absorbs 
Srplas heat and allows for interior surface 
wrear, "Where the allowable thickness of brick 
in'a fireplace is eight inches, concrete should 
be twelve inches and stone or rubble masonry 
fixteen inches. Again, for the chimney above 
fireplace the five I yy he cased with 
tingle course of bricks laid @at, but concrete 
blocks should be thicker or contain metal rein 
forcement. If the chimney is east concrete it 
say be of one brick thickness but needs Tein 
forvement both vertically and horizontally 


= iar mos tite Te pe ad a 

sorcalled trimmer arch of brick asthe mi 
Bek Ine to hare a rere 
crete slab, dispensing” with el 
furface, ‘The concrete top may be marked and 
Colored in brick effect, color being added to 
the mortar, "We must not forget to install an 
tach dump in the inner hearth that is, « metal 
pean dor hatin opened with 8 poker am 
Jets ashen fall nto a'pit below, Nor should 
wre take it for granted that the chimey base i 
Alwaya what if should be. ‘The conerete four 
dations should be at least. & foot deep and 6 
foot wider all around than the masonry above 
If the elimney a outside the house, founda: 
tions must extend below the fr linc. 

"Your fireplace and your chimney’ are a unit, 
each 80. dependent on the other that all the 
ftmoky troubles below may be eured by fixing 
the exit above. A perfect replace will msbe: 
awe the chine top is siete to dwn 

by a high ridge ot even un overhangh 

rive eat soni be not lew then tee 
feet above & flat root of two fect above any 
Hage or other roof wummit. Tt is also inadviw 
Uetto use any hort of chimoey hood, especialy 
at kind that reduces the fle area,” Hoods of 
thefal and tera cotta seem to be stylish at the 


ine style, 
“The fireplace areen of course should be large 


re entire opening. Otherwise 
‘wood fire may fly into the room 
Tt the mantel is 


sparks from 
fand cause serious damage. 
‘wood it is better to install it at Teast a foot 
above the opening. 


ROARING fre s hazardousin the average 
hose. When long flames belch up. the 
chimney from a mass f paper, exer, and 
AS woo, they may tite sont within the 
five with's dicharge of re-hot eixderson the 
rt hig ot may cath re a ale 
From this danger the fe ning nay crack 
from sudden excesive heat. the chimney 
SORT Ss thteed rey pear ov toes 
‘modern way isto call up, the vacuum cleaner 
than whe comes around with x power machin, 
long owe, and ladders. "He extracts the soot 
from al ves with neatness and dispatch. 

"The Patent Ofice has plenty af inventions 
to increase the eficency of replaces, bot thet 
titimate value fs doubtful. When a replace is 
perfected to the remainy m pleasant 
{isliry im the battle against cold and not & 
fubsttite for « rpular bousebeating system. 

‘me an oriinary Sreplace of enduring 
masonry, somthing that very wastefal of 
Fark bak very comfortable and. cheering in 
rity cold weather 


Our beautiful ill 
tells how. 


TTA, Seztimen: Rod etree boo 
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He didn’t use Listerine... 


don’t let a Cold 
or Sore Throat 
become serious 


—gargle with Listerine 
full strength 


Kills germs in 15 seconds 


‘ORE throat is a warning to look out for 
a cold—or worse. 

have the slightest indication of 

mediately use Listerine, full 

asa gargle. 

Millions have found that this simple act 
checks the ordinary kind of sore throat 
promptly, Keeps it from becoming serious, 
Moreover, they have proved that its sys- 
tematic lent protection against 
having colds and sore throat at all, 

When you realize that Listerine kills 
even the virulent B. Typhosus (typhoid) 
and M. Aureus (pus) germs in 15 seconds, 
you-can understand why it is so effective 
against cold weather complaints which are 
caused by germs. 

Though Listerine is powerful you may 
‘use it full strength with entire safety in any 
The safe antisept 


unchanged dui 
Keep a bottle handy in home and at work 
and use it—especially after exposure to 
cold weather or germ-carrying crowds in 
offices, railway trains, street cars or 
It may spare you a trying and costly 
of illness. Lambert Pharmacal Company, 
St. Louis, Mo., U. 8. A. 


To escape a cold— 
rinse the hands with it 


Millions of colds start when germs, transferred from the 
hands to food, eater the moath. Therefore. before every 
meal, rinse your hands with Listerine. This effectually 
destroys disease germs. They are killed before they can 
enter the body. This simple act may save you a nasty 
siege with a cold. And it is especially important for 
mothers to remember when preparing baby’s food. 


HAT a wonderful Christmas gift! The 
and most modem of all Coronas 
built just like a big 
ye—but light and compac 


ble typewriter has 
It’s the finest 


= For a slender figure— 
Reach for a Lucky instead of a sweet 


“It’s toasted” seme 


